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Abrasion tests porcelain 
on cast aluminum — 
see page 5 
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DESIGN 
NOTES 


How C/R’s New 
Metal Bellows Seal 


Meets Seemingly Impossible 


Operating Conditions 


Operating Ranges 
Temperature 400° to 1000’ F. 
500 psi 

80,000 plus 


Pressure 
R.P.M 


These known operating ranges indicate 
the function of this seal. It is designed 
for applications where temperatures and 
mediums to be sealed forbid the use of 
any organic materials. Typically, these 
applications include fuel pumps, com- 
pressor power units and turbine starters 
characteristic in rockets and missiles. 
Other applications include mechanisms 
which are exposed to a high level of 
radioactivity. 


Design Advantages 
The C/R metal bellows seal consists of 
a metal bellows — a welded homoge- 
neous unit which is secured at one end 
- and a carrier ring in which the seal- 
ing face is mounted. The seal does not 
contact the shaft. It is stationary, and 
the only rubbing surfaces are the seal- 
ing face and mating ring. These surfaces 
are precision lapped to provide a pos- 
itive seal with minimum friction. At 
any given pressure, the seal can be de- 
signed to maintain proper and con- 
stantly effective face loads. It orients 
immediately to run-out and will resist 
any torques it is subjected to in opera- 
tion. The design has high end-play tol- 
erance: Chicago Rawhide engineers 
have deflected a bellows .100 in. for three 
million cycles at 1750 cpm and at a 


temperature of 500° F. with no advers« 
effects 

A further advantage is relatively light 
weight and compactness. The C/R metal 
bellows seal can be designed for min- 
imum axial and radial space. Axially 
complete seals can be produced within 
a 4 in. cross-section. Radially, dimen- 
sions are comparable with conventional 
end face seals 

The C/R metal bellows seal can also be 
designed with an extremely low coeffi- 
cient of expansion. The importance of 
this factor becomes apparent with the 
fact that in many applications the op- 
erating temperature may change hun- 
dreds of degrees in a very few seconds 


Mediums To Be Sealed 
Virtually any known liquid or gas may 
be positively sealed with this design, 
depending upon duration or service life. 
From a practical viewpoint, the C/R 
metal bellows seal is the best design for 
the sealing of cryogenic and high- 
energy fuels such as LOX, hydrogen 
peroxide, fluorine and other missile and 
rocket propellants 

Where possible, lubrication of the two 
sealing faces is desirable to prolong 
service life. However, the medium being 
sealed commonly acts as the lubricant 
and may be merely hot gas. 


Materials 
Sealing faces and mating rings for the 
C/R metal bellows sea] are available in 
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a variety of materials including carbons, 
carbides, ceramics and various alloyed 
metals for both high temperature and 
corrosion resistance. The bellows can 
be furnished in any of several metals 
and alloys such as stainless steel, Monel, 
Inconel X, Ni-Span C and other special 


alloy steels 


Consult C/R Engineers 

Each application for the C/R metal bel- 
lows seal is essentially a custom-design 
and an intimate knowledge of all condi- 
tions to be encountered must be known 
by Chicago Rawhide engineers to pro- 
duce the correct combination of proper- 
ties in the seal. Then, whether you re- 
quire five, fifty or five thousand seals, 
Chicago Rawhide will design and pro- 
duce the correct seal to solve your 
problem 


Helpful Design Data: 

We will gladly furnish you with a de- 
sign guide and space envelope data con- 
cerning the C/R Metal Bellows Seal 
Just write for Bulletin MBS-1 on your 
company letterhead 





CHICAGO RAWHIDE 
MANUFACTURING COMPANY 


1237 Elston Avenue «+ Chicago 22, IIMinois 


Offices in 55 principal cities 
In Canada: Chicago Rawhide Mfg. Co. of Canada, Ltd., 
Brantford, Ontario 


Export Sales: Geon International Corp., 
Great Neck, New York 
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TIMED-IN 4-WAY 
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* Compact—saves space ® Ross quality 
° Costs much less than base mounted 4-way GREENMODEL 


Lots of designers use this valve where they must save space. It ¥",%", 4", %" 
was designed specifically for compactness! Others use it to save 
money without sacrificing quality —when J.I.C. allows the usage 
of an inline valve, it meets J.I.C. specs. It’s a unit of the Ross 
Skyline series which features modular construction, so it can be 
actuated with any Skyline series head. Ross poppet construction 
means pressure assists the seal, and short poppet travel gives 
faster response. On most applications it outlives the machine— 
and frequently doesn’t even require maintenance. Write for 
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“every head meets every body at this gasket” 
ALL SKYLINE HEADS AND BODIES ARE BUILDING BLOCKS.70 GIVE YOU MANY VALVES FROM A FEW HEADS AND BODIES 
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WEAR PLATES 
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ane BRONZE-PLATED PRODUCT 


Lamina bronze - 
plated wear plates 
used on shaper ways. 


Lamina bronze — 
plated wear plates 
used on grinder ways. 


Lamina bronze-plated wear 
plates and their many uses 
are completely described 
in Bulletin WP-58. Send for 
your free copy. 
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DEI IER WAYS 

; oo FX . ra . of doing things with 
seamless copper tube are unlimited —from capillary S1ZeS 
to 26-inch diameter—round tubes or special shapes. 


















A better product faster. In the Kodak Roll Paper 
Dryer-Glazer shown below, photographic print 
paper travels around a heated, mirror-smooth, 
chromium-plated copper drum. This drum could 
be formed from sheet metal, welded and ground. 
But Eastman Kodak Company takes a production 
short cut and buys the drums ready made— 
Anaconda seamless copper tube 26” inside diame- 
ter, in wall thicknesses of %”, cut to 20” lengths. 
Having the thermal conductivity and corrosion re- 
sistance needed, the tube is also easy to polish to a 
high mirrorlike finish (photo, left), provides an 
excellent base for fine chromium plating. No seams 
mar the surface. Production time and steps are cut, 


Rectangular copper tube carries current and coolant. By liquid High-precision tubes meter fluids. York Corp., subsidiary of Borg- 
cooling conductors in generator stator bars, General Electric has | Warner, has found restrictor-tube metering of refrigerant in pack- 


opened the way to doubling generator ratings without appreciably aged air-conditioning units up to 25-ton capacity has greatly 
increasing frame size. Tubes, approximately 0.300” x 0.130" O.D., reduced field service, made possible the 5-year protection plan 
shown in cross section above, are shipped in long coils. Special on all units. Anaconda Copper Restrictor Tubes have consistently 
shape tubes are available in a wide variety of sizes, cross sections, met York's strict requirements. These tubes are available in 
and alloys. copper or aluminum in nominal I. D.’s from .025” to .090”. 
HETHER you need long lengths of copper capillary e 
tubing for air, hydraulic, or lubricating lines or for 


instrument tubing—or large-diameter tube in copper or a 


copper alloy, call your American Brass Company represen SEAMLESS COPPER TUBE 


tative. He can help you select the product you need from CAPILLARY TUBE e SPECIAL SHAPED TUBE 


the broadest range of seamless tubes available to industry 
Or write: The American Brass Company, Waterbury 20, Made by The American Brass Company 
Conn. In Canada: Anaconda American Brass Ltd., New 


Toronto, Ontario. 
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Fire and Time Test Porcelain Enamel 


Origins of porcelain enamel are 
shrouded in antiquity; existing 
samples date the art back many 
centuries before the Christian era. 
A huge figure of Zeus with flowing 
robes of porcelain enamel, made 
either in Greece or Rome, is from 
the fifth century BC. In the British 
Museum in London, there now 
stands a shield made by the Celts 
over 2000 years ago. Even after its 
centuries at the bottom of the 
Thames River it is still beautiful. 

Serving to spread the art through- 
out Europe was the Byzantine em 





perors’ custom of using jewelry as 
a means of official communication. When they wanted to remind 
some tributary king of his subordination they sent him hats or 
crowns. Pictures done in porcelain enamel were incorporated into 
the crown and carried the emperor's message. There exists today 
part of such a crown sent by the Hungary's Emperor Con 
stantine Monomachus to the King of Hungary in the 11th century 
Until the 15th century, porcelain enamel was applied by on¢ 
of two methods—champleve, in which a design was cut into th 
metal and the frit then put into the hollows; or cloisonne, in which 
a design was formed by small metal bands soldered on a metallic 
background, then filled in with enamel. Artisans in Limoges, 
France, at the end of the 15th century, discovered that enamel 
would adhere without the use of hollows or bands to hold it if 
the metal were completely covered with enamel, then fired. A 
base coat of enamel was applied with a brush, then any design 
that was desired was simply brushed over it in successive layers 
With enamel being brushed on, the size of the object to be 
enameled presented no problem. Larger and larger pieces were 
enameled and in 1830, in Bohemia, the first cast iron cooking 
utensils were porcelain enameled—beginning of a new industry 
Yet it was only about five years ago that the art was transferred to 
cast aluminum cookware. Some millions of pieces later, it looks 
like a potential process for industrial parts. Our cover shows an 
abrasion test on samples; details are in the 4-color story beginning 
on page 47 


The Big Little-car Battle 


Within the next several months, those small foreign cars, so 
long considered a passing fad, will be joined on the American 
road by hordes of “midget monsters” from Detroit. Many hai 

(CONTINUED ON PAGE 7) 
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Technical data for 


gasket design and selection 
rnc a TN eae men mmm oe 


Choosing a gasket 
for service under 
high heat, high loads 


Combinations of elevated temperature 
and high flange loads—as found, for 
heads and 


example, in compressor 


automatic transmissions—often result 
in gasket extrusion and serious loss of 
bolt torque. 

If internal pressures are also high 
or contained fluids or gases may attack 
the gasket—as in refrigeration com- 
pressors—the service conditions be- 
come even more critical. 


AN-890—a 


saturated asbestos gasket developed 


Accopac new beater- 
by Armstrong research—will seal un- 


der these rigorous conditions. 


Laboratory test checks the combined 


effect of refrigerant gas and high 
temperature on Accopac AN-890. 
Flange at left contains refrigerant at 
130 psi; flange at right contains no 
gas. After initial torquing at room 
temperature, flanges were heated to 
300° F. and torque measured at 24 
hour intervals for one week. Test 
showed no loss of torque on AN-890 


AN-890 is a blend of refined asbes- 
tos fibers and nitrile-type rubber that 
withstands temperatures up to 800 
F. It will not crush or extrude under 
test loads of 100,000 psi at 300° F 
And it has unusual torque retention 
and sealing properties in many appli- 
cations where heat, high flange loads, 
and high internal pressures are en- 
countered. 

AN-890 is one of the line of Arm- 
strong Accopac materials. It is avail- 
able in roils, sheets, ribbons, or die-cut 
parts. For more information, write for 
a copy of our folder IND-915 





How bolt length and initial torque loads 
affect torque retention on gasketed joints 


To deal with problems of excessive 
torque loss in gasketed flanges—par- 
ticularly those which operate at high 
temperatures—design engineers need 
to know (1) what the effect is of bolt 


Here, bolt length is defined as the dis- 
tance from the underside of the bolt 
head to the face of the opposing 
flange—including compressed gasket 
thickness and any washer. 


length on maintaining torque; and (2) 
how the proportion of retained torque 
with the initial 


varies amount of 


torque 


100 - 
‘a 


| 
90 + 
| 


80 + 


loads at room temperature, and the 
flanges were placed in an oven at 300 
F. After 18 hours, the torque was re- 
checked while the flanges were still 
hot. The results of this testing are 
shown on the chart below. 

As this indicates, low initial torque 
loads lose proportionately more than 
higher loads. At 10 ft-lbs, for example, 
the average loss for all bolt sizes tested 
was 37%. At 25 ft-lbs, the average 
loss was about 8% 

The tests also show that longer bolts 
torque better the 
range of torque loads. The differences 
are, of course, more significant at the 
higher pressures. Although results in 


maintain across 


this direction were to be expected, the 
differences are surprisingly large 

If you have a specific problem re- 
lated to torque retention on gasketed 
flanges . . . or any other question about 
the design, selection, or performance 
. we will be glad to make 
suggestions to you. S¢ nd details to the 
address below. 


of gaskets . . 





| 
70 





60 | 


TORQUE RETAINED — % 


50 - 
l 


BOLT 


| 


‘ Se 


Curves show % of initial bolt torque retained after 18 hours at 300 
is indicated at beginning of each curve 


To get the answers to both ques- 


tions simultaneously, Armstrong re- 
search prepared separate 
steel accommodate 
bolt lengths—%”, 1”, and 11%”. (See 
diagram for definition of bolt length. ) 
The flanges were gasketed with an 
Armstrong asbestos material—Acco- 
pac AN-890—in 1/32” gauge 


The bolts were torqued to specific 


engineers 
flanges to 


three 


—+—_4— 34+ 


- y+ © 


ENGTH 


F. Initial torque 
5/16-24 NF hard steel bolts were used 





For your copy of 
our Gasket De- 
sign Manual, 
write to Arm- 
strong Cork Co.. 
Industrial Divi- 
sion, 7108 Irvin 
St., Lancaster, 
Pennsylvania. 





(Armstrong GASKET MATERIALS 


ed wherever m 


formance count 
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Interesting to Note ... . cone, 


said that Detroit’s decision to enter the small-car field 
en masse will be enough to kill off the imports. To 
find out the feeling in British car circles, we spoke with 
Alan Bethell, president of Standard-Triumph Motor Co, 
US subsidiary of the parent British firm. 

Instead of cringing at the power of the American auto 
industry, Bethell seemed excited, almost eager, for the 
sales battle to begin: “In the first place, the millions of 
dollars being spent by Detroit to sell its own compact 
cars is just that much less we'll have to spend.” Regard- 
less, Triumph will be spending more on advertising this 
coming year than in the past. 

“Our big sales feature will still be cost,” says Bethell. 
“Figures indicate the Big Three will not make a car as 
small or as economical, either in original price or operat- 
ing cost, as an economy import.” Triumph’s Herald, 
described on page 58, will be introduced to America 
sometime in 1960. Bethell believes this car will beat 
Detroit in initial cost (still a secret), maintenance (lubri- 
cation check once every 12,000 miles) and operation 
(up to 40 miles a gal.) “Besides, American cars will still 


change models every two years. We'll just make changes 
when and where they're needed. This saving will be 
passed on.” 

Bethell has his sales campaign planned like a continen- 
tal invasion. He knows everything about his prospective 
customer but the brand of his toothpaste. The Herald 
buyer will be a 35-year-old professional man, with a small 
family. He’ll own his own home and earn between $7500 
to $8000 a year. The big dream, and in a way the big 
gamble, is the hope that Bethell‘s “typical buyer” will be 
a two-car man who drives a new Herald and a medium- 
priced American car. If this dream comes true there will 
be a lot of happy auto makers on both sides of the 
Atlantic 


Springtime for Clocks 


Telling the time of day, prior to the 15th century, was 
an ordeal. Watches were unknown and mechanical clocks, 
which were then only about 200 years old, were in no 
way standardized. The large clock standing in the corner 
of one home would tell a different story than the clock 
in another. Appointments were rarely made by the hour; 
“early afternoon” or “mid-morning” was good enough. 
Timing scientific experiments was done by a water or 
sand clock; these at least had the advantage of consistency 
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(t wasn’t until the mid-1400s that a “portable clock” 
using a spring device enabled people to carry their “time” 
with them. The use of a spring (see p 60) in clock 
mechanisms allowed horologists freedom to design clocks 
of various sizes and shapes. First watch springs were 

hog’s bristles, but soon 
metal springs won 
favor. 

Regardless of the 
material, springs pre 
sented problems—not 

1 ably, how to equalize 
the force transmitted to the gear train by the diminish 
ing force of the uncoiling spring. It was the Italian Ale- 
mannus who found an answer. He developed the “fusee”’ 
which was a spirally grooved, conical pulley and rope 
arrangement, a principle still in use today. Several years 
after Alemannus described his “fusee,” da Vinci incor- 
porated it in a sketch for one of his clock mechanisms. 
Later, da Vinci sketched a spring-driven cart, which is 
the first known design for a self-propelled vehicle. Stor 
ing energy in a spring device, however, was not a new 
concept; catapults and crossbows were known to military 
men, while snares had long been used by hunters ‘to trap 
animals. 


Lost, One Savannah 


Fire at sea has al 
ways been one of the 
major fears of nautical 
men. Therefore, when 
smoke was sighted bil- 
lowing from a ship off 
the English coast 140 
years ago, a_ general 
alarm spread froin town 
to town. Small boats 
were put to sea to offer 
assistance. When the 
boats approached the larger ship they found not fire, 
but a weird-looking sailboat with paddle wheels powered 
by a one-cylinder, 90-hp steam engine. This was the 
Savannah, first steam-propelled ship to cross the Atlantic 
Fear that fire would break out on the month-long 
voyage prompted most shippers to distrust a steamship 
as a cargo carrier. Bad luck plagued the Savannah. On 
the return voyage, engine power was discarded in favor of 
sails. Then two years later, off Fire Island, she ran aground 
in a gale and sank. For a century, America’s first ocean 
going steamship was forgotten. When our first nuclear 
powered merchant vessel was named Savannah, Frank O 
Braynard of the American Merchant Marine Institute 
decided to find the old ship’s hulk and place a portion of 
it aboard the new Savannah. Locating a ship that sank a 
century ago has been no easy task. Frogmen have been 
used, magnetic air detection gear aboard a Navy blimp 
tried to pinpoint the ship’s remains, models (p 64) of the 
coast line were studied—all to no avail. Braynard will 
not give up as long as there’s still a chance to find the old 
ship. He believes that the Savannah does not deserve to 


remain forgotten —Benedict A Leerburger Jr. 











Steel Garage Door Made of Republic Electro Paintlok 
is Backed by Exclusive 5-Year Warranty! 


“Berry Doors are guaranteed free of defects in material 
and workmanship. This warranty covers all parts and 
components for five full years after original installation.” 


This is the actual warranty offered by Berry Door 
Corporation, Birmingham, Michigan — a guarantee 
that is exclusive in the steel garage door industry. 

How can the Berry Door Corporation back up its 
products so unequivocally? One reason is the fact 
that they are fabricated from Republic Electro Paint- 
lok Steel Sheets! 

Electro Paintlok Sheets are strong and rigid—only 
steel itself provides the strength of steel. A pure, 
uniform coating of zinc, applied by electro-galvaniz- 
ing, provides extra resistance to corrosion, even if 
the surface of a Berry Door should be scratched 
or abraded. 

After the zinc is applied, Republic Electro Paintlok 
Sheets are treated chemically, giving them an inert, 
finely crystalline, non-metallic phosphate coating 
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which is integral with the zinc, and absorbent in 
character. When a good grade of paint is applied, 
this coating grips the paint with thousands of tiny 
teeth that never let go—provides greater durability 
and beauty for steel doors or other products fabri- 
cated of Republic Electro Paintlok. 


In addition to these customer benefits (which make 
products more salable), Electro Paintlok provides a 
number of important advantages for the manufac- 
turer. It may be stored for extended periods, under 
approved warehousing conditions, without loss 
caused by rusting. It increases die life, and permits 
faster fabrication, with correspondingly lower 
production costs. 


For additional details on Republic Electro Paintlok 
Steel Sheets, and the advantages they can bring to 
your particular application, contact your Republic 
representative now. Or mail the convenient coupon 
at far right. 
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SAVINGS FACTS ABOUT REPUBLIC ELECTRUNITE® MECHANICAL TUBING. 
By using ELECTRUNITE Mechanical Tubing in the manufacture of jigsaws, 
Syncro Corporation saved time, materials, and costs on production of the 
blade-yoke. Square tubing was recommended for one model, rectangular 
tubing for the other. Results: reduction in weight of the blade-yoke, 
improved product appearance, savings in time, materials, assembly, and 
shipping costs. Contact your Republic representative, or mail coupon for 
more facts on ELECTRUNITE. 


REPUBLIC HIGH STRENGTH STEEL SOLVES WEIGHT 
PROBLEMS in Hydro E-Z Pack enclosed truck bodie:, 
manufactured by Hercules Galion Products, Inc., Galion, 
Ohio, for haulers of refuse and garbage. Weight savings 
made possible by strong, tough, Republic “50” High 
Strength Steel allow E-Z Pack unit to be carried on a 
chassis as small as that of a two-ton truck. Reduced 
weight also permits increased payload — fewer trips to 
the dump. At the same time, High Strength Steel stands 
up easily under heavy compressive force of packer 
blade and allows tight compaction of loaded materials. 
High resistance to the corrosive action of refuse, as 
well as to the abrasive effects of cans, crates, tree limbs, 
and other materials, assures long, dependable service. 
Find out how Republic High Strength Steels can pay off 
in your application. Mail coupon for further information. 


ON Beige 
' 


s 


REPUBLIC’S NEW HIGH STRENGTH POWDER, TYPE HS6460, opens the 
way to new markets for new applications using sinterings for highly 
stressed parts. Type HS6460 can be used with existing operating equip- 
ment. It provides a minimum tensile strength of 60,000 psi at 6.4 density 
as sintered, and 100,000 psi heat treated. Type HS6460 maintains its 
dimensional characteristics after sintering—less than .004 inches per inch 
shrinkage from die size at 6.4 density. Available in production quantities 
up to and including 12 tons, or in multiples thereof. Mail coupon 


REPUBLIC 


STEEL 


Wolds Wideat Kange 
UA Standard Steels ani 
Stack Product 
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REPUBLIC STEEL CORPORATION 

DEPT. PE-8136-A 

1441 REPUBLIC BUILDING « CLEVELAND 1, OHIO 
Please send additional information on the following 


ELECTRUNITE Mechanical Tubing 
High Strength Sreels 


Electro Paintlok 
f Type HS6460 Powder 
Name ritle 


Company 


Address 
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BUT TRILOK’ SPACER FABRICS ‘CAN COOL IT 


TRILOK is a 3-D stabilized fabric produced by differential shrinkage of polyethylene and Saran® fibers in 
the weave. This porous fabric is ideal for cushioning because it resists compression, allows air to circulate 
freely, permits natural evaporation of perspiration, prevents uncomfortable heat build-up. It is corrosion 
and chemical resistant, light and flexible. And, since TRILOK is weather resistant and quick drying, it can 


be used as a complete cushion itself, without a cover. For full technical details, write: 


Textile Division 


United States Rubber 
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IN YOUR SPEED CHANGING JOBS 


Get the positive, accurate control that only 
LINK-BELT’s chain-driven P.1.V. can deliver 


Yes, you put teeth into your speed changing jobs because 
Link-Belt P.I.V.—unlike other variable speed drives—util- 
izes an exclusive metal, self-tooth-forming chain. 

Here’s how it works! P.I.V. chain consists of a series 
of overlapping steel links. The links contain packs of slats 
which are free to move from side to side, singly or collec- 
tively, to serve as teeth. The chain meshes with radially 
grooved wheels, which are cut to a constant depth towards 
the wheel periphery. Beveled sides of the grooves offer 
gripping areas . . . provide a positive, nonslip contact at any 
speed, under all loads. 

Makes changing speed simple too! A turn of the control 
screw simultaneously varies the effective diameters of the 
conically shaped wheels—closing one set, spreading the 
other. At the same time, the self-tooth-forming chain auto- 
matically adjusts to provide desired ratio between the input 
and output shafts. 


BOOK 2274—Your Link-Belt office has Book 
2274 on P.I.V. drives from % to 25 hp. 
Refer to the yellow pages of your local 
phone directory under Power Transmission 
Equipment. 


1) You can get minute speed changes and 3) Easy-view speed indicator facilitates 
maintain them accurately while operating speed selection and adjustments to meet 5) Self-tooth-forming chain is made from 
under full load all requirements. a series of overlapping steel links. Links 
contain packs of hardened steel lamina 
(2) All-metal, totally enclosed—unaffected (4) An infinite number of positive, stepless tions or slats (shown above). Slats grip 
by atmospheric conditions. All vital oper- speed adjustments may be made with man- toothed wheels positively without slippage 
ating parts splash-lubricated from a com- ual, electric, pneumatic or hydraulic con- —give the speed you need at any setting 
mon housing reservoir. trols. 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 

1. To serve Industry There Are Link-Belt Plants, Sales Offices and 

Stock Carrying Distributors in All Principal Cities. Export Office, 

New York 7: Australia, Marrickville (Sydney); Brazil, Sao Paulo; 

Canada, Scarboro (Toronto 13); South Africa, Springs. Repre- 
sentatives Throughout the World 


eo VARIABLE SPEED DRIVE 
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News for and about Panelbuilders 


Cutler-Hammer Inc., Milwaukee, Wis. © Division: Airborne lastruments Laboratory. © Subsidiory: Cutler-Hammer International, C. A. 


Associates: Canadian Cutler-Hammer, Ltd.; Cutler-Hammer Mexicana, S. A.; Intercontinental Electronics Corporation 








CUTLER-HAMMER 
SAFETY INTERLOCKS DISCONNECT 
PANEL POWER WHEN CONTROL 
CABINET DOORS OPEN 


A new control cabinet safety inter- 
lock is now available which auto- 
matically cuts off the control 
circuits when the service door is 
opened. Simple to install, the Cutler- 

ammer Cabinet Door Safety In- 
terlock enables maintenance per- 
sonnel to inspect or repair operating 
equipment in safety. If desirable, 
the maintenance man can restore 
power when the door is in the open 
position by puiling the speins 
rod to the test position. The oper- 
ating rod automatically returns to 
normal operation when the door is 
closed. 


New Literature 


The C-H Cabinet Door Safety In- 
terlock is available with either the 
single or double contact block oper- 
ator. New literature on this and 
other Precision Limit Switch units 
is now available. Write today for 
Pub. EA154-Q-249. Cutler-Hammer 
Inc., Milwaukee 1, Wisconsin. 





NEW SIZE 4 STARTERS AND CONTACTORS 
ARE EASIER TO INSTALL, LAST LONGER 


To meet the demand for a large 
horsepower motor starter with 
*‘Size 1’’ life and dependability, 
Cutler-Hammer developed a new 
family of NEMA Size 4 across-the- 
line starters and contactors rated 
50 Hp @ 220 volts, 100 Hp @ 440 
550 volts maximum polyphase. 
Much of the improved performance 
and increased life of the new Cutler- 
Hammer Size 4 Starters and Con- 
tactors stem from the unique double 
break, parallel-contact design. This 
design provides multiple points of 
contact making it virtually impos- 
sible for ‘‘contact-bounce’”’ to open 
all current paths simultaneously. 
Contact arcing is théreby mini- 
mized resulting in vastly improved 
electrical life. Further, the double 
break, parallel-contact structure 
permits the use of low mass move- 
able contact members resulting in 
reduced impact wear on the con- 
tacts and contact linkage. Repeated 
tests prove this new design provides 





PANEL BUILDERS HANDBOOK SIMPLIFIES SELECTION OF ELECTRICAL COMPONENTS 


This handy 82 page reference guide 
is specifically edi ted to assist design 
engineers and control panelbuilders 
in the selection of electrical control 
components and control accessories. 
Every effort was made to make this 
book as concise as possible, and yet 
it includes such vital information as 


wiring diagrams, dimension draw- 
ings, ratings, ordering information, 
and a maintained price list. Address 
your request for your personal copy 
of Bul. FE120-Q-249, on your com- 
pany letterhead. Cutler-Hammer 
Inc., Milwaukee 1, Wisconsin. 





substantially longer mechanical life 
over conventional contact struc- 
tures. 


Simplified Installation 


A host of plus features make the 
new panel mounting C-H Size 4 
components easiest to install. New 
line and load lug type terminals use 
a retractable serrated pressure plate 
to positively secure the connections 
without risking wire damage. 
Flanged lug supports preven? their 
turning when tightening the ter- 
minal lugs. All terminals face for- 
ward for easy access. Straight- 
through wiring and permanently 
marked terminals minimize wiring 
errors. 


Direct Action Electrical interlocks 


The new C-H Size 4 Starters and 
Contactors will accommodate a 
maximum of four extra electrical 
interlocks. Easiest to install, the ex- 
ternally mounted interlock is held 
in place by two screws. The move- 
able contact guides of the interlock 
and contactor mate to form a rigid 
link between the two. . . no special 
adapters needed. 


New Literature 


Write today for the illustrated pub- 
lication giving full details of the 
new C-H Size 4 Starters and Con- 
tactors. Pub. EN-125-Q-249. Cutler- 
Hammer Inc., Milwaukee 1, Wisc. 
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BEFORE FASTENING AFTER FASTENING 


Wem Wf, 


Safe, sure sealing is vital in today’s high performance machines, aircraft missiles, ground support 
equipment and processing equipment and there is a better way to seal them . . . GASK-O-SEALS. 

The Gask-O-Seals shown here are static seals that can actually provide sealing that will exceed 
hermetic top specifications. Yet, they are mechanical, can be removed, and reused. Contrclled confinement 
of the rubber makes them superior to other seals. 

The “typical” applications shown are just a few of the ways Gask-O-Seals are being used. Practical, 


truly economical, no-leakage sealing. If you want to seal for sure, find out about Gask-O-Seals. Just drop 
us a line or use the reader service card. 
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Pa rker SEAL COMPANY 


ULVER CITY, CALIFORNIA and CLEVELAND, OHIO 


A DIVISION OF PARKER-HANNIFIN CORPORATION 
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M< G L a CAM ROL’ 
BEARINGS 








SCF Sealed and prelubricated 

CF CAMROL BEARING FY CAMROL BEARING 
, Integral seals 

CUT AWAY TO SHOW ’ protect performance 
INTEGRAL STUD DESIGN and cut maintenance 























SIMPLIFY DESIGN and ASSEMBLY 


Stock sizes eliminate the You can simplify design and cut cost with CAMROL precision anti-friction 
cost of procuring and assembling cam followers—built for the job. Complete units, with established per- 


4 : - formance ratings are available from stock in standard roller diameters 
improvised unit components 


from 2” to 4”. Capacities to 20,480 Ibs. at 100 R.P.M. 


Precision anti-friction Precision construction, including concentricity of stud to outer race OD, 
bearing accuracy provides accurate alignment of machine members. 


High load capacity in limited space A full complement of race width rollers provides maximum capacity and 
ability to withstand heavy intermittent shock loading. The extra heavy 
outer ring and specially heat treated stud add durability and insures de- 
pendability of machine operation. Bolt mounted ball bearings crack under 
equivalent loads and plain bearings require constant oil lubrication. 


Integral seals retain lubrication scr Sealed CAMROL bearings are interchangeable dimensionally with stand- 
—keep dirt out ard CAMROL bearings. They are pre-lubricated and have a ferrous oxide 
finish to resist corrosion. Effective sealing against contamination reduces 

machine maintenance. ee | 


Camrol CYR series 1 the cyr Series, an inner race replaces the stud for 
yoke or shaft mounting. Standard and sealed cyr bear- 
ings are available inthe same stock: sizes as CF and 
SCF Series. 


SEND FOR McGILL BEARING CATALOG NO. 52-A. for complete data on McGill 
CAMROL, GUIDEROL, MULTIROL and CAGEROL bearings 
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SCHIELD BANTAM UTILIZES CF BEARING ADVAN- 
TAGES IN VARIETY OF APPLICATIONS. 


The Schield Bantam Company has applied cr bearings in 
internal clutch band operating arms, turn controls, swing 
and travel shaft clutch cones, engagement controls and 
speed shift collars. The photo above shows how cr-1 
bearings are applied to Drum Clutches in Schield Bantam 
Series 350 cranes and shovels. 

This company replaced bronze collars and yokes and 
reports cost savings through the use of CAMROL bearings. 
In addition they have increased capacity and have ex- 
perienced improvement in length of life and maintenance 
factors. This has added to the over-all efficiency and de- 
pendability in heavy equipment where 
extremely expensive. 


“down-time”’ is 


ACRO WELDER REDUCES PRODUCTION COSTS, 
IMPROVES ACCURACY WITH SCF BEARINGS 


SEALED CAMROL bearings are used to accurately locate and 
guide the welding ram in spot welders made by acro 
WELDER MFG. CO. The user reports that 
the use of 12 prelubricated CAMROL bear- 
ings per machine has saved hours of 
machining labor formerly needed to pro- 
vide grease passages for unsealed bear- 
ings. Lower production costs, 
greater accuracy and high load 
capacity attained with these Mc- 
GILL bearings help to assure 
the best product performance 
at lowest cost. 





— insure precision performance i in cam follower, track 


and guide roller applications 


BUHR MACHINE TOOL CUTS FRICTION TO REDUCE 
HORSEPOWER WITH SEALED CAMROL BEARINGS 


Production parts are drilled, milled, bored and tapped in 
automated systems engineered and built by the BUHR 
MACHINE TOOL COMPANY. The moving fixtures which hold 
parts being machined are guided and carried on McGill 
sealed CAMROL bearings as shown in the close-up above. 
By reducing starting and running friction to an absolute 
minimum, the CAMROL bearings have made horsepower 
requirement reductions possible in these systems. Ample 
load capacity, bigh resistance to shock loads and integral 
seals which retain lubricant and keep out contamination 
have held maintenance down. 8 SCF-3 CAMROL bearings 
guide and support each fixture. 


ied 


engineered electrical products 


J. 1 CASE “USES SCF AND SCYR CAMROL BEAR- 
INGS IN HAY BALER 


The bale compressing plunger of the J. I. Case Model 177 
Heavy Duty Hay Baler rolls on cr-2%4-S CAMROL Bearings 
and cyr-1%4-s Bearings guide the plunger. 

Anti-friction bearing dependability and trouble-free per- 
formance are essential in this type of field equipment 
where bearing failure may result in loss of valuable har- 
vesting time. 

Integral bearing seals in these CAMROL bearings, keep re- 
lubrication requirements low and protect internal bearing 
components from field dirt, dust and moisture. 

In addition to accurate, dependable action with minimum 
friction, high quality McGill CAMROL bearings offer savings 
on production and assembly. 


a Sa li i ps MULTIROL-GUIDEROL-CAMROL-CAGEROL 
McGILL MANUFACTURING CO., INC 


precision needle roller bearings 
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, Bearing Division 
201 N. Lafayette Street, Valparaiso, Indiana 
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CONE-DRIVE worM GEAR 
HOLLOW SHAFT < 
SPEED REDUCERS. 5 sq 


provide greater flexibility 
in the design of your equipment 


MIXING ACIIONS 


a 
U«é 


WELDING POSITIONER 


16 


Standard Cone-Drive hollow shaft 
speed reducers are available in four basic 
sizes (2, 2%, 3 and 3% inch center 
distance units) to accommodate loads 
from fractional to 13 horsepower. They 
are built around the double-enveloping 
worm gear design and carry the same 
high ratings as standard Cone-Drive 
speed reducers. 


You, as a designer, will be particularly 
interested in the versatility of application 
and space savings made possible by the 
right angle design between input and 
output shafts. 


The reducer is mounted directly on 
the driven shaft and requires only a 
simple bracket or torque arm to prevent 
it from rotating about the driven shaft. 


Construction is rugged enough to per- 
mit floor or wall mounting of Cone- 
Drive hollow shaft reducers and “‘hang- 
ing” the driven shaft on it (in certain 
applications), eliminating pillow blocks 
or bearings. Larger-than-necessary taper 
roller bearings and heavy-duty castings 
make this possible. 


If a motorized reducer is desired, a 
simple, standard bell housing can be 
furnished for NEMA C-type face motors. 
The need for expensive couplings is 
eliminated since a tang-type drive sleeve 
and suitably machined worms are pro- 
vided. When a hollow-shaft speed re- 
ducer and face-mounted motor are com- 
bined, no bed plate or mounting arrange- 
ment is required. Pulleys, belts, sheaves, 
etc., that might be troublesome or diffi- 
cult to install are also eliminated. 


Ask for Bulletin CD-218. 


TROLLEY HOIST 


LAUNDRY MACHINE 


CONE-DRIVE GEARS oivision micHiGAN Toot ComPANY 


7171 E. McNichols Road + Detroit 12, — ¢ Telephone: TWinbrook 1-3111 


, DOUBLE-ENVELOPING C DOUBLE- 
WORM GEARSETS ; GEAR 


ENVELOPING WORM P) | Hit DOUBLE REDUCTION WORMS DOUBLE-ENVELOPING 
SPEED REDUCERS id |nge GEAR SPEED REDUCERS RIGHT ANGLE GEARMOTORS 
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Dow Corning 


SILICONE NEWS 


for design and development engineers 


No. 65 





Nuclear Power Control 


Convincing evidence of silicone insula- 
tion’s inherent resistance to high tem- 
peratures is provided in this account of 
power valves for nuclear reactors from 
Automatic Switch Company, Florham 
Park, New Jersey. 


Asco is the world’s largest manufacturer 
of solenoid valves especially designed for 
use with pressurized water reactors that 
power atomic submarines, 
and power plants 
than 


surface vessels 
The company has more 


100 valves now in service. Perfect- 


ing them took countless hours of research 
practical 
tough environmental de- 


and testing plus a solution to 


some extremely 


sign problems. 


Exposed to radiation and the severe cor- 
action of hot distilled water, the 


valves must be able to withstand 


rosive 
contin- 
high as 650F 
3,000 psi Taking no 
chances on performance of the heart of the 
valve, 


uous temperatures as and 


pressures up to 


coils of its 


nuclear valves and other high temperature 


Asco insulated all the 


solenoid valves with Dow Corning sili- 


cone insulation. Cooling fins on the valve 
body help dissipate some of the excessive 
these coils have turned in 


heat. To date 


an excellent record of performance. 


The success record of the first atomic sub- 
marine underscores the reliability that can 
be achieved with silicone insulation and 
Asco’s control valves. No. 661 





MORE EYES TO IMPROVE 


CONTROL EFFICIENCY 


A unique pictorial display, designed to 
provide spacial orientation and naviga- 
tional information, has been positively 
demonstrated and flight tested. 


Kaiser Aircraft & Electronics, 
California, in 


Alto, 
Douglas 


. has developed two 


Palo 
conjunction with 
Aircraft Company, Inc 
new visualization units to be incorporated 
within an airplane 


cockpit. Designed to 


allow for more efficient aircraft control 
these displays present information on TV 
tubes which provides the pilot with an arti 
This 


is accomplished by indicating, on a screen 


ficial representation of the real world 


the horizon and two reference areas repre 
senting the ground and the sky 


Flight tests with this 
Navy T2V 
successfully by Douglas Aircraft Company, 
Inc The 


mation is 


new system in a 


aircraft have been conducted 


electronically generated infor 
Kaiser-Aiken 
transparent cathode-ray tube located in the 
windscreen of the aircraft 
parent tube enables the pilot to see the 
information on the screen and at the same 
time to look through to the outside view 


displayed on a 


This thin trans- 


conventional half- 
circuit using a step-up 
transformer, provides a continuously vari- 


The power supply, a 
wave doubler 


able voltage from 


Kaiser 


the Dow Corning silicone 


zero to 15,000 volts. 
Silastic® RTV, 


rubber that vul 


engineers chose 


canizes alt room temperature, as the potting 


material for the power unit. It 


suppl y 


effectively seals Out moisture; retains ex 


dimen 
250C; and 
After 
mixing Silastic RTV with its catalyst, the 


ceptional dielectric strength and 


sional stability from 55 to 


provides an easy means of potting 
mix assembly, 


is simply poured into the 


placed under 
trapped air 


canize at 


vacuum to remove any 


bubbles, and allowed to vul- 


room temperature 


need of 
Expansion 


RTV has eliminated the 
bath 
contraction of oil over the wide ( Conr. ps 


Silastic 


a troublesome oil and 
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SILICONE 
GREASE 


LUBRICANT ASSURES ACCURACY 


The more critical the performance re- 
quirements of a new design, the greater 
the reason for specifying nongumming, 
oxidation-resistant 
Here, for example, is how Dow Corning 


silicone lubricants. 
44 Grease contributes to the accuracy 
of continuous weighing equipment pro- 
duced by Bell Electro-Way Division of 
Streeter-Amet Company. 

The Electro-Way 
weighs material transported over a mov- 


System automatically 


ing conveyor belt. A weighing platform 
containing a “floating” idler assembly is 
the the unit. 
flect the idler downward. 
produces 
which 


heart of Passing loads de- 
This deflection 
signals 


electrical weight-rate 


are continuously integrated and 


digitally displayed as pounds and tons. 


Free to move vertically, the idler is re- 
stricted in horizontal movement by three 
which 
alignment at all 
Lubrication of the ball bearings is critical 


rod-end bearing assemblies must 


remain in exact times 


SILASTIC RTV ( Continued ) 


operating temperature span created a major 
packaging problem. 
carbonization of 


Furthermore, arc- 
the oil 


which encouraged further breakdowns. 


overs caused 


the lubricant 
of deflection 
What's 


climatic conditions that affect 


any deterioration of 
alter the amount 


adversely affect 


since 
will and 
accuracy more, 
lubri- 


cants vary considerably from one installa- 


most 


tion site to another 


Accuracy is assured by 
ball silicone 


Dow Corning 44 Grease 


the 
lubricant, 
This silicone 
uniform lu- 
bricity to meet most ordinary 
operating conditions, both 
outdoors. According to Bell 
“44 Grease 
ability, durability considerable 
dom from maintenance.” 


lubricating 
bearings with a 
grease provides long-lasting, 
or severe 
indoors and 
Electro-Way 
us depend- 


engineers, gives 


and free- 


Serviceable from —40 to 400 F, 
Corning 44 Grease is nongumming, non- 
oxidizing — keeps 
efficiently 
melt or 


Dow 


equipment 
after 


operating 
organic lubricants 
Durability and 
ability make 44 Grease ideal for 
new designs. 


long 
oxidize service- 
many 
No. 662 
For a convenient means of obtaining an 
that remains 
resilient and retains good dielectric prop- 
erties, investigate Silastic RTV. Its unique 
combination of properties helps solve many 
No. 663 


effective, heat-stable seal 


design problems 


new literature 
and technical data 
on silicones 


New Developments In Special Purpose Silicone 
Polymers is the title of a reprint from RUBBER 
AGE. Characteristic properties—heat 
low temperature flexibility, solvent resistance, 
weathering and radiation resistance — are dis- 
cussed. Comparison of phenyl and vinyl com- 
positions, and tables on solvent resistance and 
low temperature properties of silicone rubber 
add to the value of this reference. No. 664 


* 


A Greaselike Transistor Potting Compound aids 
heat dissipation and protects from shock, vibra- 
tion and moisture. Simply potting transistors with 
this silicone compound helps them give reliable 
service and meet even the most critical perform- 
ance requirements. A six-page pamphlet details 
thermal stability, inertness, dielectric strength, 
and tabulates typical properties. No. 665 


e 


A Comprehensive Two-Part Article from ELEC- 
TRICAL MANUFACTURING on the techniques of 
cooling electronic equipment has been reprinted 
in a single, nineteen-page booklet. The first 
section contains methods and techniques of tem- 
perature measurement control, the second article 
shows practical methods for cooling specific elec- 
tronic parts and systems. The text is well illus- 
trated with charts, tables and sketches. No. 666 


* 


Designs on the Moon. Created specifically to 
meet the informational needs of rocket and mis- 
sile designers, an eaeg 
illustrated brochure | 
describes the finest 
in silicone materials 
— rigid, rubbery, 
fluid and dielectric 
Whether you're con- 
cerned with nose 


stability, 


cones, 
frames, 


guidance 

propulsion, 

or ground supports, 

your most rapid 

progress toward min- — 
iaturization, weight , 
reduction, and reliable performance may result 
from specifying silicone products. No. 667 


Syl-off Lets Go. Syl-off, Dow Corning silicone 
anti-adhesive coatings for paper and paper- 
board, provide engineers with a new design 
tool—controlled release. Lightweight, permanent, 
noncontaminating, nonmigrating Syl-off provides 
a nonoily slip surface that gives quick, easy 
release, avoids scratching and marring, reduces 
waste time and costs, and helps eliminate scrap. 
Paper and paperboard with Syl-off coatings war- 
rant consideration as tools that may help solve 
design problems. No. 668 


in Missile Design 


--e~ ene - 





Dow Corning Corporation, Dept. 8620, Midland, Michigan 
661 662 663 664 665 
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DEVELOPMENTS TO WATCH... 


A radiation shield that can be pumped... 


. . . from one area to another, as needed, is being 
proposed by engineers designing nuclear-powered 
space ships. The shielding material: mercury, liquid 
and readily pumped at normal temperatures, and 
nearly equal to lead in its ability to absorb gamma 
radiation. To prevent the mercury itself from be- 
coming radioactive, it would be necessary to insert 
a boron panel between the reactor and the mercury; 
but this is a simple matter. 

Advantage of such a shield for space flight is that 
it could be distributed evenly around the crew dur- 
ing takeoff, when danger of reflected radiation from 


the atmosphere is considerable; but exposure time is 
relatively short; then concentrated directly in front 
of the crew during the long space flights; or, if 
desired, it could readily be jettisoned. Engineers at 
Douglas Aircraft who have designed one such system 
estimate that, at a 100-ft crew-reactor separation dis 
tance, a 15,000-Ib mercury shield would reduce the 
radiation dosage level to less than 100 rem—an acute 
dose; but still within the tolerance limit. With a 
25,000-Ib shield it should be possible to hold the 
dosage level to about 5 rem 
virtually no danger. 


1 level that poses 


Aluminum electrolytic capacitors .. . 


. with dc leakages “comparable to those ex- 
pected of tantalum capacitors,” and low-temperature 
(—40 F) impedance stability “‘at least those of stand- 
ard aluminum electrolytics,” have been developed 
under Army contract. 

These use high-purity (99.99%) aluminum-foil 
electrolytics, and are said to stand 1000-hr life tests 
at 185 F. Capacitance/volume ratios are approxi- 
mately twice those of standard capacitors. 

Next step, says Army, is development of solid 
electrolytic with an operating temperature range 


of —67 F to +185 F and capacitance values to 100 
microfarads. A research contract has been let, and 
both sintered and wire electrolytics are being studied. 
Preliminary reports indicate, though, that the sin 
tered type holds relatively little promise. Capaci- 
tance/volume ratios are low and electrical character- 
istics are poor. 

The possibility of developing a titanium capacitor 
has also been investigated; but, says Army, the 
dielectric film was unstable, and the work has been 
abandoned. 


Outstanding economy is the claim for a compressed-air motor .. . 


developed by Vereinigte O6csterreichische 
Eisen und Stahlwerke, Linz-Donau, Austria. Basi- 
cally, it is a gearmotor operated by a valve that is 
positioned by a rack-and-pinion system. The rack 
teeth are cut into the piston of the valve itself (see 
diagram). Direction of piston movement, and thereby 
rotation of the delivery shaft, is controlled pneu- 
matically by a lever at the top. 

According to the company, the motor can be used 
“wherever explosive atmospheres or high humidity 
prevent use of electric motors”: conveyor-belt drives, 
water pumps, spray guns, and the like. 

First models to be produced are 5 to 14 hp, rated 
at 3000 and 2000 rpm. 

The company has also designed compressed-air 
turbomotors in 32-hp and 50-hp sizes. These are 
double-helical, rotor-type units, operating at 1500 
rpm, with an air consumption of about 1000 cu 
ft/hp/hr. Direction of rotation of the delivery shaft 
is controlled through reversing and reduction gears, 
and there is a centrifugal governor for speed regula- 
tion. Both units have automatic oiling systems. 


Air-operated motor features rack-and-pinion system for 
control, with teeth being cut directly into valve spool. 
Hand lever, attached to valve (top) controls delivery shaft. 
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DEVELOPMENTS FO WATCH... 





Fume lubrication for gears operating at 500 to 1000 F... 


. . . is being studied by Western Gear Corp, Lyn- 
wood, Calif; and, says WGC, it looks like a good 
bet for protection even on an intermittent basis. 
Key to success is proper selection of both gear 
material and lubricant. WGC’s R & D Div believes 


Nuclear-powered fuel cells . . . 


. could turn out to be the most efficient power 
source for space flights, and a good bet for ground 
use as well, says Morris Eisenberg of Lockheed. 

For a given size of an isotopic source or nuclear 
reactor, he says, twice the energy may be obtained 
if a fuel cell, instead of a heat engine, is used to 
generate electricity. 

In such a system, nuclear heat would regenerate 
the fuel supply (split the product of the fuel cell 
reaction back into its initial components). Over-all 


it has identified fume compounds that will react 
with gear materials to provide satisfactory lubricat- 
ing films. Now, stress-cycle tests are under way on 
gears and plans are being made to extend the study 
to antifriction bearings. 


efficiency of the combination would not match that 
of the fuel cell alone (the regeneration system is 
subject to the limitations of the Carnot cycle). 
But, since fuel cells can approach 100% conversion 
of energy (PE— May 4, p 32), the combination 
should achieve an efficiency close to 50%, while 
reactor-heat engine setups don’t go much over 25%. 
There are, of course, problems in designing nu- 
clear-powered fuel cells. But, says Eisenberg, the 
incentives make the effort “almost mandatory.” 


Static friction can be reduced by sonic vibration .. . 


. at frequencies between 6 and 42 kc, studies at 
Raytheon’s Research Div indicate. With vibration 
amplitudes in the range of 7.5x 10*, the coefficient 
of static friction between highly polished, ground, 
and sand-pitted surfaces can be reduced by as 


much as 50%, Sylvania technologists find. 

H. D. Fridman and Pascal Levesque are sched- 
uled to report on the research, and discuss the 
theory behind it, at this week’s National Ultra- 
sonic Symposium at Stanford U. 


A circuit breaker with dual safety system. . . 


. that occupies no more space than a standard 
heat coil or reversible fuse has been designed by 
Siemens & Halske AG, Berlin, Germany. 

In place of the standard units, the new device 
has both a bimetal element and a high-speed mag- 
netic trip (see diagram). 

The time delay of the bimetal element—as a func- 
tion of the load—is the same as with a heat coil; 
the magnetic trip responds “in a matter of millisec- 
onds” and offers additional protection in the pres- 
ence of high overloads. 

Other elements of the circuit-breaker system are 
the switching mechanism itself, with a reset lever; 
a bimetal locking spring for transmitting motion 
of the bimetal strip and the magnet system’s arma- 
ture; and a contact lever, actuated by the switching 
mechanism, that controls both main and auxiliary 
contacts. The position of the lever indicates the 
switching condition of the unit; and it is moved to 
center position to reset the device. 

According to S&H, the circuit breaker is self- 
protective in that it operates far below the de- 
struction level, and its service life is practically 
unlimited. —ARG 






reset fever 


Locking 

Spring 
{ 

F/bow lever 


Rocker ~. 


Mognetic ed 
{rip 


Contact rod. 


bimetallic 
element 


Safety switches (right) in new circuit breaker actuate 
rocker arm which, in turn, releases the contact rod. Posi- 
tion of reset lever indicates the switching condition of 
the circuit breaker, but the unit will still operate even if 
the lever is pushed in by hand during overload. 


Ss eencabaty 
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Metalworking industries dom- 
inate trek of American in- 
dustries overseas, says the 
McGraw-Hill Department of 
Economics. Over $2 billion 
to be spent in 1959—a big 
5% increase over last year. 


NEW YORK-—American capital and 
engineering know-how are restlessly 
seeking profitable places to build new 
overseas facilities. The search for a 
foreign base of operation will result 
in more than $2 billion of new manu- 
facturing plant and petroleum pro- 
ducing facilities throughout the world 
this year—a gain of 5% over last year 
(see table below). 

This is a salient finding of a survey 
of a representative group of companies 
by the McGraw-Hill Department of 
Economics. The survey also queried 
these companies on their plans for 
next year and found that foreign in- 


US Industry Ups Overseas Stakes 


vestment will probably hold at about 
the same level. The Department of 
Economics estimates that about 3 of 
all US capital investments are repre- 
sented in this study. 

Manufacturing companies, accord- 
ing to the survey, are probably setting 
a record for overseas capital expendi- 
tures this year with plans running 
$957 million. This dollar volume 
represents an increase of 26% over 
recession year 1958 and about the 
same as 1957. (Petroleum, the major 
non-manufacturing industry with for- 
eign properties, presently accounts for 
over half of US overseas investment. 
Petroleum companies are cutting back 
foreign investment this year and at 
present do not expect to raise invest- 
ments to the 1957-58 levels next year. 


AUTOS AND MACHINERY DOMINATE 


Well over half of foreign manu- 
facturing investment and about 4 of 
all foreign investment will show up in 
metalworking plants. This year auto 
plants will account for most of the 













Total Investment 


(in millions of dollars) 




















Geographical Distribution 


$210 million that the transportation 
equipment industries are investing 
abroad. Next year, machinery and 
electrical firms will dominate the for- 
eign scene with $251 million already 
slated for overseas operations. 

Another major finding of the sur- 
vey is that companies are expanding 
more rapidly in Western Europe than 
any other geographical area. In 1960 
American manufacturing companies 
will put more money into Europe 
than into Canada and Latin American 
combined. Nearly half of all new 
foreign manufacturing plants to be 
constructed next year will be in Eu- 
rope. This contrasts with 40% in 
1957. Heaviest European expenditures 
are planned by machinery and trans- 
portation equipment firms. 

In part the attraction of Europe 
as a base for foreign operations can be 
explained by the emerging European 
Common Market. Under the Com- 
mon Market six continental countries 
—France, West Germany, Italy, The 
Netherlands, Luxembourg and Bel- 
guim—will gradually eliminate tariffs 
in their mutual trade. Hence, the 


American Industry Builds Overseas 






































1957 1958 1959 1960 Canada Latin America Europe Other 
Industries Act Act Est 7 ee nna aaa 
1957 1960 1957 1960 1957 1960 1957 1960 

Primary Metols........| $155.2 $127.7 $132.6 $96.2 | $58.9 $22.5 $80.7 $32.4 $3.2 $29.7 $12.4 $16.6 
Machinery (Ine. Electrical) | 181.0 176.0 208.2 251.1| 35.1 305 21.5 31.4 94.9 166.0 2.5 23.2 
Transportation Equipment] 218.6 109.3 209.9 186.8| 203 233 101 20.4 1705 1227 17.7 2.4 

(Inc. Autos) 
Other Metalworking 30.3 21 33 3 26.3 15.9 6.4 8.0 43 63 143 0 1 1.3 
Chemicals 147.5 178 203.5 175.0 45.1 49.9 404 29.9 49 57 1 21.1 , 38.1 
Paper 60.5 29.6 39.1 25.0 56 8 20.3 8 2.3 2 8 - = . 1 10 
Rubber 61.5 51.0 69.4 67.3 17 3 24.8 13.0 15.5 . 12.8 10 6 18 4 16.4 
Stone, Clay, Glass 22.1 25.0 18.2. “12.0 ; W7 5.9 7.7 0.2 1 6 rr e 457% 5 
Food & Beverages | 39.2 34.2 31.5 97.2] 107 144 3.1 46 2.1 158 44 24 
Misc Manufacturing 43 A 8.8 11.4 11.4 6.2 Tw 37 - ye 3 5 4.1 0.1 
ALL MANUFACTURING] 929.4 761.6 957.1 888.3 278.0 203.6 189.0 142.8 357.6 417.9 104.8 124.0 
Petroleum 1575.1 1275.8 1186.5 1245.8 | 367.0 255.4 908 8 498.3 239.4 433.5 59.9 58.6 
ALL MANUFACTURING | 2504 5 2037.4 2143.6 2134.1 | 645.0 459.0 1097.8 641.1 597 0 851 4 164.7 182.6 

& PETROLEUM 
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area promises a profitable mass mar- 
ket for manufactured products. Re- 
presentatives of common market gov- 
ernments here are actively promoting 
the attractions to US business of 
manufacturing within the area and 
particularly within the countries they 
represent (see p 24). 


EXPORTS VS SALES 


Flourishing international subsidiar- 
ies of US plants are evidently cutting 
into the export trade prospects of 
domestic plants. The survey showed 
that the companies interviewed fore- 
see only modest increase in their ex- 
ports—about 1% this year and 4% 
next year. At the same time these 
companies foresee substantially in- 
creased sales by their foreign branches 
-7% this year and 9% in 1960 (see 
table). In only one industrial group 
other metal-working which includes 


Sales Volume of Foreign 
Branches Increases 


% % 


Change Change 
Industry 1958-59 1959-60 
Primary Metals +19 +20 


Machinery + 8 +7 
Electrical Machinery +15 +15 
Transportation Equip- 

ment (Inc. Autos) + 8 + § 
Other Metalworking. + 3 + 9 
Chemicals +14 +13 
Paper. + 9 + 4 
Rubber. . +10 + 8 
Stone, Clay & Glass. 8 +10 
Petroleum. + 4 +10 
Food & Beverages... + 7 + 6 
Misc Manufacturing +10 +10 
ALL MANUFACTURING + 7 + 9 


fabricated metals and instruments and 
controls—are export sales expected to 
increase fastcr than sales of foreign 
subsidiaries of US companies. . 


Congress Calls Halt on Import 
of ‘Cutrate’ Soviet School Lab Equipment 


WasHincron—Congress has put a 
stop to the import of Soviet science 
equipment for US school laboratories. 
A rider to the health-education-wel- 
fare appropriation bill prevents local 
school districts from purchasing from 
Russia any of the $52 million worth of 
science equipment provided under the 
National Defense Education Act. 

Schools had begun placing orders 
for an initial shipment of about $240,- 
000 worth of demonstration equip 
ment through Ealing Corp, a Cam 
bridge, Mass. importing firm. The 
equipment, including thermocouples, 
mechanisms to show sound wave ac 
tion and optical devices, was con- 
sidered good quality and was selling 
way below the price of US goods; 
100 different items were available. 

Some quarters strongly opposed the 
ban as federal interference in local 
school affairs. But Sen Styles Bridges 
(R-NH), who proposed the rider 
claimed the Soviet Union was delib 
erately flooding the market at below- 
cost prices to undermine US manu- 
facturers, and propaganda 
victory with school children who would 
notice their lab equipment stamped 
“Made in Russia.” 

The importer, however, claimed 
that Russia was selling the equipment 


score a 
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at a profit by filling a market left 
vacant by US manufacturers. He said 
much of such equipment made here is 
more elaborate and more 
built than is necessary. 


precision 


A hand rotator to demonstrate cen 
trifugal force, for instance, would cost 
the importer $3 and would retail for 
$18, compared to the $47 retail price 
on a comparable US item. « 


Join Forces, 
Divide Field 


New Yorx—<An integrated program 
designed to give much broader cover 
age in the areas of technical standards 
and marketing data for both manu 
facturers and users of semiconductor 
devices has been announced by the 
National Electrical Manufacturers As- 
sociation (NEMA) and the Electronic 
Industries Association (EIA). Along 
with the new programs comes a defi 
nition of product scope for each as- 
sociation. NEMA’s | semiconductor 
activities essentially will encompass 
rectifiers and controlled rectifiers, 
while EIA will cover diodes and tran- 
sistors generally used in signalling and 
low-level switching applications. Pow- 
er transistors are divided between the 
two Associations’ product scopes. & 


Japan Design Pirates 
Slated for Trouble 


Toxyo—Secking to cast off its reputa- 
tion for pirating of designs, Japan's 
optical industry has decided to create 
a national optical design center here 
plus branches in Osaka and Nagoya. 
The Japan Machinery Exporter’s Asso- 
ciation, Japan Photo Industry Asso- 
ciation, and Japan Movie Projector 
Industry Association, operating within 
the framework of the National Import- 
Export Transactions Law, are respon- 
sible for setting up the center. 

When the design center is function- 
ing, the Ministry of International 
Trade and Industry (MITI) may 
designate it an authorized organization 
complying with the Export Design 
Law. As such, administrators of the 
new design center will be empowered 
to inflict legal punishment on design 
pirates. 

Enthusiastically supporting the 
idea, MITI (which has already do- 
nated $30,000 for the optical design 
center) wants to expand the future 
scope of the center to include Japan’s 
automobile, radio, TV, watch, sewing 
machine and bicycle industries. a) 


Predict Chem-milling 
for Car Industry 


ANGELES—To encourage more 
licensing of its Chem-mill process, 
North American Aviation is halving its 
license fee to $5000. Through its 
licensing agent, Turco Products, Inc, 
NAA says that this fee will include 
layout of the entire process and equip- 
ment and training of personnel. Also 
Turco will give continuing technical 
service. 

One reason for the fee slash: after 
more than 5 yr experience with some 
40 licensees, the engineering time and 
effort to set up a new company has 
been substantially decreased. Another 
reason is that NAA wants to broaden 
usage of the process, making it a com- 
mercial production process rather than 
limiting it to aircraft and missile ap- 
plications. NAA foresees the day when 
manufacturers in other areas—car 
makers, to mention only one indus- 
try—will adopt chemical milling to 
supplement other types of metal work- 
ing facilities. . 


Los 
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First step to molecular electronics concept 


A technique for growing germanium and other semiconductor materials, according to 
Westinghouse, makes feasible the continuous, automatic manufacture of transistors and 


similar semiconductor devices. 


“Hand built’ version here evidences that devices are 


formed as a continuous series of dots along the long, thin mirror-flat surface of the 
germanium crystal. Electrical connections are then made to the dots after which they are 
separated from the germanium strip. Placing the unit in a plastic or metal container 
completes the process. Westinghouse scientists see no reason why the entire process cannot 
eventually be done automatically by machine at high speed and with high reliability. 


Automatic Production Predicted for 


Semiconductor Devices 


PennA—Lengthy _ rib- 
bons of semiconductor devices formed 
along the surface of long, germanium 
crystals, 4-in. wide and a few thou- 
sandths of an inch thick, is persuad- 
ing Westinghouse researchers such 
construction may be feasible for auto- 
matic production of transistors and 
other solid state devices. 

Being carried out under a $2 mil- 
lion “molecular electronics” contract 
recently awarded by the US Air Force, 
the work is still very much in the de- 
velopmental stage. As explained by 
Dr S W Herwald, Westinghouse vice 
president of research, the molecular 
electronics concept seeks primarily to 
combine several separate electronic 
functions into a single operating unit 
that duplicates their over-all electrical 
behavior. 

“Conceive, if you will, a single tiny 
slab of solid material that performs 
the function of a combination of 
transistors, resistors, capacitors, plus 
other circuit components, and yet con- 
tains none of these components as 
actual entities,” Dr Herwald pointed 
out as an example. 

“To perform such an operation, a 
solid state device must reach an en- 


PITTSBURGH, 
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tirely new order of perfection. Con- 
ventional ingots of semiconductor ma 
terials, which must go through tedi 
ous and complicated manufacturing 
procedures, are not likely to yield the 
near-perfect devices required,” he con- 
tinued. 

Dr Herwald added that the long 
(there is no known limit to their 
length), thin, flat germanium strips, 
or dendrites can make such units pos- 
sible, having been grown in the exact 
form in which it can be used directly 
in finished semiconductor devices. 

Describing the dendrite further, he 
cited its continuous form, its uniform- 
ity, and its freedom from complicated 
processing as ideal even for the build 
ing of space-age electronic systems. & 


Seek Ultra Hi-temp Materials 


Los ANcELEs—An intensive engineer- 
ing R & D program dealing with mate- 
rials for use at temperatures of no less 
than 1500 F is being conducted by 
Hughes Tool Co’s Aircraft div here. 
Stated object of the program is to de- 
velop and manufacture “hardware 
oriented” materials that will have im- 
mediate utility. = 


US, Soviets Expand 
Scientist Exchange 


Wasnincton—An expanded program 
for the exchange of engineering-sci 
ence students and lecturers has been 
agreed upon by the US and Soviet 
academies of science. This agreement 
is an extension of a pact signed by the 
two countries Jan 27, 1958—Agree- 
ment on Exchanges in the Fields of 
Culture, Technology and Education. 

In addition, the USSR will send 18 
of its specialists to observe scientific 
research being conducted here in such 
fields as automatic control, physics of 
solid bodies and low temperatures, 
radio-atronomy, physics and chemistry 
of polymers. In turn, the US will send 
specialists to observe USSR research 
progress in the fields of cosmic rays, 
high pressures and temperatures, phys- 
iology, microbiology, cytology. 

The agreement also calls for the two 
nations to exchange six specialists who 
will devote at least six months to actu- 
ally working in research laboratories of 
the other country. Terms of the pact 
include the inviting of scientists to 
attend congresses, conferences and 
other scientific gatherings of impor- 
tance and mutual benefit. . 


OEEC, Launches Metal 
Fatigue R&D Program 


Paris—Nine European countries, 
Canada and the US have teamed up 
for a 2-year program of research in 
metal fatigue. 

Set up by the Committee for Ap 
plied Research of the OEEC’s Euro 
pean Productivity the 
gram aims to get enough test results 
for a statistical study of the effect of 
damage at various 
fatigue resistance. 


Agency, pro 


stress levels on 
About 12,000 test 
specimens of 2024-T light alloy and 
35 CD 4 chrome-molybdenum steel 
will be damaged at selected stress 
levels and then stress-cycled to failure 
in the program. The scope of the re 
search effort, involving large numbers 
of testing machines, extensive man 
power and a lot of money, makes a co 
operative program seem most appro 
priate. An EPA spokesman estimated 
that it would take an individual coun- 
try 10 years to carry out such a pro- 
gram; as it was, representatives of the 


23 





THE ENGINEERING WEEK 





1] nations were two years working out 
a detailed test schedule. 

For comparable results, the program 
provides for a preliminary series of 
tests by the French Metallurgical Re- 
search Institute and the Max Planck 
Institute in Germany to determine the 
S-N curve of the steel; preliminary 
tests on the light alloy will be done in 
Britain. Steel tests in the program 
will be made mainly on high-frequency 
axial pulsators; for the light alloy, 
most of the test will be carried out on 
constant-moment rotating bending 
machines. 

The US through the NBS will test 
about 1000 of the light alloy speci- 
mens for the fatique program. s 


US Market Entered 
by West German Firm 


KasseL, West Germany—Henschel- 
werke G.m.b.H., a well known West- 
ern European company is entering 
the US market. It designs and manu- 
factures machine tools, locomotives of 
any drive, trucks, buses, diesel en- 
gines, pumps, aircraft and missile com- 
ponents, chemical process equipment 
and complete industry plant. 

The company plans to stress sales 
of their stationary engines, especially 
explosion proof models, diesel pow- 
ered trucks with low fuel consump- 
tion, marine engines, and custom 
made buses. 

Recently Henschel has concluded a 
mutual technical development and 
manufacturing program with Bell Air- 
craft Corp, and has set up a corpora- 
tion in Dusseldorf with E W Bliss 
Co. Besides these, Henschel has ne- 
gotiated with a number of other US 
corporations to facilitate their entry 
into the European Common Market, 
to establish joint programs for exports 
to third countries and to lay the foun- 
dation for large-scale international 
projects in undeveloped countries in 
Africa, the Middle East, Asia, Central 
and South America, Greece and South- 
ern Italy. 

Extensive Henschel facilities make 
it possible to cooperate with US cor- 
porations, with its branches estab- 
lished in Europe and in all under- 
developed areas, in the construction 
of plants and chemical process equip- 
ment. a 


Engineering Experiment: High 
School Youths Tackle College Work 


New Yorx—US engineers and sci- 
entists who believe that high school 
students with special aptitude for en- 
gineering are not getting sufficiently 
intensive training are doing something 
about it. A variety of experiments are 
now under way to find out how much 
and how fast the teenagers can learn. 
Perhaps the most widespread of the 
experiments is the National Science 
Foundation summer science training 
program for secondary students. The 
Foundation has contributed $1.6 mil- 
lion to 105 colleges, universities and 
non-profit research organizations 
throughout the US for summer work- 
shops. In most cases, NSF contribu- 
tions are augmented by participating 
schools. At the workshops, specially 
selected students study with top uni- 
versity engineers and scientists. 


SCOPE OF STUDY 


These summer sessions vary widely 
in content and approach. Subject spe- 


cialties range from math and astro- 
physics to oceanography and agricul- 
ture. New York’s Cooper Union is 
confronting 29 high school juniors 
with the theory and application of 
semiconductors, particularly _ transis- 
tors. The youths are at a summer camp 
in nearby New Jersey. As a final proj- 
ect, students will build a transistor 
radio—and they presumably will un- 
derstand why they did what they did. 

Classroom study covers physics, 
chemistry, math and engineering. 
Students hear lectures, get problem 
assignments, participate in group dis- 
cussions, and do some drafting and 
shopwork. Subject matter is narrow 
in the sense that all work is directed 
to the goal of making a transistor 
radio, but it is intensive in the sense 
that students are to gain understand- 
ing of the basic sciences involved. 
They are learning about the structure 
of the atom and its energy levels, the 
periodic relations between elements, 


Silicon Carbide Crystal Feeds Tube Its Electrons 


aed — 


This experimental electronic tube, under early development at the Westinghouse re- 
search laboratories, gets necessary supply of electrons from a tiny crystal of silicon 


carbide no larger than the head of a pin. 


The crystal replaces the hot, power-consum- 
ing cathode usually found in conventional electronic tubes. 


The tube depends on a 


new form of electron emission discovered in the semi-conductor material, silicon car- 


bide. 


Successful application of the discovery could result in a “solid state” electronic 


tube that would combine into a single device many of the advantages both of semi- 


conductors and vacuum tubes. 
inserted into the tube. 


The silicon carbide crystal is inside the cartridge being 
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the electrical nature of matter, crystal 
structure and growth, electric circuit 
theory, and other concepts. 


SUMMER LAB ASSISTANTS 


A very different summer program is 
under way at New York University. 
There, 15 sophomores and juniors— 
14 boys and 1 girl—are working on re- 
search projects in the university labs. 
They operate measuring equipment, 
make calculations and generally assist 
on projects thew are assigned to. This 
program is designed to give students 
greater opportunity to learn research 
techniques than they would normally 
acquire in high school courses. 

University professors working on 
these two summer programs express 
considerable amazement at the speed 
with which the students sop up new 
subject matter and complex ideas— 
without the stimulus of grades. Ac- 
cording to their instructors, they often 
grasp an idea more rapidly than do 
college students who have spent sev- 
eral years specializing in a subject. 

Most of the summer workshops are 
still in progress, and full evaluation of 
their impact is many months away. 
The evaluation, in part, will be a 
responsibility of two managment re- 
search consultants hired by the NSF 
to study the programs. The local con- 
sultant—Richardson, Bellows, Henry 
& Co, Inc—will do a detailed study 
of 11 institutes which cover the range 
of subject matter and geographical 
location. The firm is sending ques- 
tionnaires to the students. And en- 
gineers and scientists will visit the 
schools to observe and report on their 
activities. NSF hopes to gain new in- 
sight into teaching promising young 
scientists and engineers. 


SATURDAY AT COLUMBIA 


Another educational experiment of 
quite different character recently com- 
pleted its first year at Columbia Univ. 
The School of Engineering at Colum- 
bia selected 158 boys and girls with 
unusual aptitude for technical sub- 
jects for a course of advanced work on 
Saturday mornings and afternoons. 
The program grew out of a series of 
scientific manpower conference at 
Columbia’s Arden House which con- 
cluded that many high school students 
are not being sufficiently stimulated. 

During the fall the students were 
divided into two groups. One group 
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of 86 youths was given a broad survey 
of the fundamental concepts of mod- 
ern science. Subject matter ranged 
from symbolic logic, nuclear physics, 
strength of materials and biochemistry 
to psychology. All was presented on a 
college level without popularization. 

The other group studied the meth- 
ods of modern science. These students 
learned how scientific investigations 
are carried on. Classroom lectures 
were backstopped by individual proj- 
ects in the chemistry, physics or biol- 
ogy labs of the school. 


EXPANSION IN SPRING 


In the spring term, the students 
chose between five courses: Stoichem- 
etry (the mathematical treatment of 
chemical processes, a course normally 
given to juniors in chemical engineer- 
ing); probability and statistics; physics 
of electricity (students learned elemen- 
tary principles of electricity through 
the Maxwell equations without 
watered-down mathematics); popula- 
tions genetics (included experiments 
with fruit flies and use of appropriate 
mathematics); and architecture (de- 
sign of a recreation center learning 
certain principles of what is involved 
in construction for support of load 


bearing structures, and aesthetics). 
The students reportedly did amazingly 
well in the final exam. 

The Columbia fall course on science 
methods produced a number of experi- 
ments that the instructors believed 
showed considerable imagination and 
grasp of scientific principles. One stu- 
dent designed a variation of the Stein- 
Gerlach machine for “demonstrating 
the quantitization of the spatial ori- 
entation of electrical fields due to the 
outer electrons of atoms.” Columbia 
gave the young experimenter a diffu- 
sion pump for making the required 
vacuum through which to shoot his 
beams of electrons. Otherwise, he 
assembled his machine from scratch, 
even blowing his own glass tubing. 

Another student wrote a paper on 
the use of conjugate coordinates in 
the study of cardioids. And another 
built a high speed electronic flash to 
photograph a bullet as it strikes glass. 
He wished to study the fracture rate of 
glass. (His professorial advisors said 
this one couldn’t be done, but report 
that he got some fine pictures). 

Columbia will continue the experi- 
ment next year, providing the neces- 
sary money is forthcoming from spon- 
sors of the program. . 


Boeing and FAA Answer Critics 
of 707 Jetliner Mishaps 


Wasuincton—Those malfunctions 
bedevilling the Boeing 707 jet airliner 
have been making sensational head- 
lines recently. Reaction to the furor 
has now come from two directions. 

The Federal Aviation Agency here 
ordered special safety precautions 
taken in connection with the 707’s 
landing gear; at Seattle, Boeing Air- 
plane Co issued detailed statements 
defending the big, fast airliner’s per- 
formance and pointing to design safe- 
guards that help account for over 14 
million safe miles flown so far in 
airline service. 

The FAA decreed that all operators 
inspect the landing-gear truck beam on 
all 707 models as soon as possible, and 
in no case later than 10 hr more flying 
time. Main landing-gear truck beams 
with impact dents exceeding 0.005 in. 
must be replaced prior to the next 
flight. Beams with slighter dents may 
be returned to service. Beams exhibit 


ing corrosion, scratches or gouges may 
be returned to service after repair, 
according to FAA-approved service 
bulletin. No repair will be permitted 
on impact dents. 


ORDER PERIODIC INSPECTIONS 


The directive requires also that de- 
tailed inspection of the landing-gear 
truck be performed every 60 flight 
hours, instead of the rather cursory 
visual inspection made every 60 hr 
heretofore. Inspectors will now have 
to go over the truck with a micro 
meter, etc. 

A second directive ordered installa 
tion of a new-type hydraulic fluid 
pump or installation of an external 
bypass valve, and installation of a 
filter in the return line on certain 707 
aircraft, Compliance is required not 
later than Aug 21. FAA says the 
action is taken as a result of complete 
loss of fluid during service operation 
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of the utility hydraulic system, pri- 
marily because of failure of engine- 
driven hydraulic pump. 


MEANWHILE AT BOEING 


SeatrLe—Defending performance of 
their “pure jet,” Boeing spokesmen see 
nothing startling in malfunctions that 
have publicized the 707 recently. They 
are joined by observers who cite 
“growing pains” that attended the 
first months of other airliners. For ex- 
ample, Lockheed’s Constellations were 
grounded for several weeks while im- 
proved safety measures were taken. 
The same was true of the Douglas 
DCA and DC-4 airliners. 

Pointing to the jetliner’s accumula- 
tion of 14 million safe miles, Boeing 
says much of the credit goes to safe- 
guards designed into the aircraft: 

Fail-safe principles back up every 
system in the plane with at least 
one substitute—and in some cases 
two or more. Examples of the multi- 
ple “back-up” systems include the 
electrical and hydraulic systems. In 
one case, a mechanical system com- 
bined with gravity offers additional 
protection on landing. 

The electrical system operates pri- 
marily on ac, Four generators, one 
on each engine, supply electric power. 


Any one of these can supply primary 
electrical needs for safe flight. 

Hydraulic pressure gives power to 
operate the wing spoilers, wing flaps, 
landing-gear retraction and extension, 
nose wheel steering and wheel brakes. 
Two separate systems are used—one 
powered by engine-driven pumps, the 
other by electrical pumps. The en- 
gine-driven unit is the one ordered 
replaced by the FAA. 

The electrical driven system backs 
up the main hydraulic system. Should 
hydraulic pressure be low on one 
system, the alternate system can be 
applied. Should both malfunction, 
landing-gear extension can be han- 
dled by mechanical means. Here, 
gravity lowers the gear; a hand crank 
locks the gear in the down position 
for landings. 

Wheel brakes are operated off the 
regular hydraulic system. This, too, 
is backed up by an alternate—an accu- 
mulator stores enough pressure for 
five applications of the wheel brakes 
through the normal braking system. 
As a further safety measure there re- 
mains an emergency aif-powered sys- 
tem; if all wheel brake systems fail; 
jet thrust-reversers can stop the craft 
in less than 6000 ft at maximum 
landing weight. 2 


High-strength Closed-die Aluminum Forging 


Five deeply curved parts, measuring 85 in. long and up to 4 in. thick, are key structural 
members for attaching wings of the Lockheed Jetstar to the fuselage. Produced on an 
Alcoa 35,000-ton press, they eliminate the carry-through wing attachment member and 
narrow the fuselage diameter by 12 in. Slimmed-down proportions have saved weight and 
cut drag sharply, increasing maximum speed and operating efficiency of the aircraft. 


COMING EVENTS 
AUGUST 


18-21 .. . . Western Electronic Show 
and Convention, Cow Palace, San Fran- 
cisco, Calif. 

23-25 .. . . American Society for Metals, 
Eastern New York Conference on Frac- 
ture of Engineering Materials, Rensselaer 
Polytechnic Institute, Troy, N. Y. 


SEPTEMBER 


9-11 .... American Society of Mechani- 
cal Engineers, American Society of Civil 
Engineers, 1959 West Coast Conference 
on Applied Mechanics, Stanford Univ, 
Stanford, Calif. 


10-11. . . . Society of the Plastics In- 
dustry, Midwest Section Conference, 
French Lick Sheraton Hotel, French Lick, 
Ind. 


14-17 .. . . Society of Automotive Engi- 
neers, National Farm, Construction and 
Industrial Machinery Meeting, Produc- 
tion Forum and Display, Milwaukee 
Auditorium, Milwaukee, Wisc. 


17-18 . . . . American Society of Me- 
chanical Engineers, American Society of 
Electrical Engineers, 7th Annual Engi- 
neering Management Conference, Statler- 
Hilton, Los Angeles, Calif. 


20-25 . . . . Instrument Society of Amer- 
ica, 14th Annual Conference and Exhibit, 
Chicago Amphitheater 
hotels, Chicago, III. 


21-22 . . . . Steel Founders’ Society of 
America, 57th Fall Meeting, The Home- 
stead, Hot Springs, Va. 


and downtown 


22-24 ... . Armour Research Foundation 
and NUCLEONICS magazine, Industrial 
Nuclear Technology Conference, Morri- 
son Hotel, Chicago, Ill. 


23-25 ... . Institute of Radio Engineers, 
American Institute of Electrical Engineers, 
4th Annual Special Technical Conference 
on Non-linear Magnetics and Magnetic 
Amplifiers, Shoreham Hotel, Washington, 
i. Gr 


23-25 .. . . Office Equipment Manufac- 
turers Institute, Business Equipment Ex- 
position, National Guard Armory, Wash- 
ing, D. C 


28-Oct 1 . American Welding So- 
ciety, Fall Meeting, Sheraton-Cadillac 
Hotel, Detroit, Mich 


OCTOBER 


1-2 .. . . Society of the Plastics Industry, 
Fifteenth New England Section Confer- 
ence, Wentworth-by-the-Sea, Portsmouth, 
N. H. 
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is America’s leading Technical Paper 


CLEARPRINT 


Clearprint Tracing 
Papers have served the 
Engineering and Ar 
chitectural Profession 
since 1933 — and the 
} oldest tracings serve 
our many friends to 
mony fase i PRINTING & HANDLING 
ver 25 vears _ 
Clearprint napeie ops The files of our many 
watermarked for your friends prove that 
protection 7 CLEARPRINT origi 
nals are not subject to 
cracks and creases 
UNIFORMITY they yield prints of 
Phe l nehanging Char fine definition 
ter of CLEAR 


PRINT Papers in 

cludes Permanent 

Transparency Out 

standing Erasing as 

well-as Headline CLEARPRINT PRICING 

Printing and Lasting 

Qualities. To the above z CLEARPRINT Pa 

we have added an ideal pers are reasonably 

Ink and Pencil Surface : priced —and not sub 
ject to frequent price 


TRANSPARENCY YZ \ changes 
CLEARPRINT Tech 


nical Papers have re 
’ tained their Trans 
parency and Repro 
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ind have served our COST CONSIDERATION 
many friends so well a 
tl — Ree Se : At times dther papers 
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ERASING QUALITIES we believe this is a 
costly procedure and 
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redrawn in the same 
areas prove CLEAR , 
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few cents per 
sheet supposedly saved 
by buying a cheaper 
paper—are surely of 
minor significance 
when cempared to the 
value of the drafting 
time vou actually save 
when you use Clear 
print 


WRITE, Clearprint Sampls 
Catalog and prices 

WIRE available on request 
or Clearprint Paper Com 


PHONE pany, 1482-67th St 
Emeryville, California 
TODAY! 
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NEW ALCOA PRESSURE BONDING 
OFFERS UNIQUE DESIGN POSSIBILITIES 


New Toastmaster fry pan combines 
aluminum and stainless steel for 
fast heating and easy cleaning 


Alcoa’s new process for pressure 
bonding aluminum to other met- 
als paves the way for many new 
uses of aluminum in bimetallic 
products. The process, which re- 
quires neither flux nor molten 
metal, is accomplished in a die 
using heat and pressure to form a 
strong, ductile bond. It has al- 
ready proved successful in bond- 
ing aluminum alloys to carbon 
and alloy steels, and stainless steel. 

Typical of the unique applica- 
tions opened up by this new Alcoa 


process is the Toastmaster* auto- 
matic fry pan. “‘Alcoa’s new bond- 
ing process solved a long-standing 
problem for us,” says Mr. Murray 
Ireland, president of the Toast- 
master Division of McGraw- 
Edison Co. ‘‘We now have a fry 
pan that combines the even, fast 
heating of corrosion-resistant alu- 
minum with stainless steel.” 
Other promising applications 
for the new pressure bonding 
process include: steam irons, cook- 
ing utensils and chemical handling 
equipment. For complete infor- 
mation on these and other excit- 
ing new design possibilities avail- 


able to you for your products, 
contact your nearest Alcoa sales 
office. And for FREE books, films 
and help with any aluminum join- 
ing problem, write: Aluminum 
Company of America, 1760-H 
Alcoa Building, Pittsburgh 19, Pa. 
*Registered Trademark of McGraw-Edison Company 


Photomicrograph (arrow, top) shows fusion of alu 


1 alloy and stainless steel, using new Alcoa 


pre jre Donding. 


Your Guide to the Best in Aluminum 


4 atcoa 6 
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Zs 
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For HIGH SPEED... 
HEAVY DUTY applications 


Schmutz uses Wichita 





Clutches and Brakes 


. other applications in the paper industry 
prove Wichita’s all around performance too. 


HEAVY DUTY PAPER ROLLING 
MACHINE .. . for rolls of paper to 60” and 


86" width. Wichita Air Brakes used for variable 
hold-down pressure. 


“fine control... simplicity of disc 
replacement... cooler running,” 


say Schmutz Engineers 


Paper handling and printing equipment is just 
a part of the famous Schmutz line of processing 
equipment for paper and other materials which 
provides the advantages of Wichita Clutches and 
Brakes. Schmutz Engineers have found disc type 
Wichita equipment gives: (1) finer control of 
tension. (2) simplicity of replacement of discs 


and interchangeability. (3) excellent air circu- INSULATING BOARD PRINTING MACHINE 
. . eliminates need for a feeding conveyor. Position- 
ing of imprinting on each sheet is handled by stop- 
start action as each sheet is fed in, up to 30 sheets 
Whatever your braking or clutching problems Timer cited by shoes a inet to mochine. Wii 
; all ti a Wichita combinati fare wasse low inertia Clutches and Brakes are needed for high 
you will find a Wichita combination to give youn } eperttion wih tow Gade .. - aetian ond 
equipment better all-around performance and stopping an 800 pound printing cylinder, 40” dia- 
economy. Call your nearest Wichita Engineer. ee ee =) oo 


lation and resultant self-cooling effect. 





Clutch & Control Engineering Co., Livonia, Mich Allied Transmission Equipment Co 

L. H. Fremont, Cincinnati, Ohio Kansas City 8, Missouri 

W. G. Kerr Company, Pittsburgh, Pa Donald E. Harman, Dallas, Texas 

Smith-Keser & Co., Avon, Conn., C. Arthur Weaver, Richmond, Virginia 
Philadelphia 44, Pa., and New York, N. Y Malcolm S. Cone, Memphis, Tennessee 

Frank W. Yarline Co., Chicago, Illinois Dominion Power Press Equipment, Ltd 

Larry W. McDowell, Long Beach, California Burlington, Ontario, Canada 

Andrew T. Lobel, Denver, Colorado R. E. Kunz, Seattle 4, Wash 

Robert R. King Co., Cleveland, Ohio Norman Rupp Co., Portland 4, Ore 

Norman Williams, Houston, Texas Bates Sales Co., St. Lovis 1, Mo 
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Key step in the manufacture of milk cartons on Pure-Pak 
carton-forming machines is the heat-sealing of the bottom 
flaps. For eight years this manufacturer has used Fenwal 
Series 17000 THERMOSWITCH units for temperature control of 
this vital operation. Result: eight years of precise troublefree 
control. That's time-tested performance! 

It’s typical of the hundreds of successful installations of 
immersion and surface-mounted THERMOSWITCH units. . . in 
tanks, vats, air ducts . . . for widely varying space and posi- 
tion requirements . . . under the severest conditions of shock 
vibration, and corrosion. They’re standard units with truly 
special capabilities! 

Yet for all their ruggedness, THERMOSWITCH units are sen- 
sitive to temperature changes of only a fraction of a degree. 
Heat sensitive outer shell responds instantly and accurately. 


. No thermal lag . . . no control error! 
he Heat ~ On Use these versatile units for control applications from 


100 to +1100°F. They're completely adjustable with cur- 
. rent ratings up to 10A-115VAC. 
precisely rey ae under For complete details, write Fenwal Incorporated, 28 


the dependable control Pleasant Street, Ashland, Mass. 
of Fenwal Standard Thermoswitch® Units 


Compact, totally-enclosed Fenwal THERMOSWITCH units pro- 
vide positive, service-free control of heat-sealing operation 
on this Pure-Pak carton-forming machine. 


cen = 


CONTROLS TEMPERATURE... PRECISELY 
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..» ON ANACONDA FLEXIBLE CONNECTORS OF TEFLON* 
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STANDARD HOSE ASSEMBLIES of TEFLON 


T-100 


Hose Anembly Consien of; 
Hose 1-1 (page 6) 
Fittings 1.1000 (page 7) 


= ° ORDER 
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Hose assemblies of Teflon, like those illustrated above, were designed 
to help meet tough problems—temperature extremes, corrosion, high 16-page book 
pressure in conveying chemicals, searching liquids, fuel, oils, oxygen, with complete data, 
steam—or in hydraulic and conduit applications. A standard asse ‘mbly crowtngs, phetes 
may handle your job, help you cut costs. If not, our laboratory and 
test facilities, as well as engineering services, are available to help in 
design and development 2f hose assemblies for special applications. 
Let us show you how we can help you handle tough problems with 
Anaconda Flexible Connectors of Teflon. Send for catalog today. siz 


“Teflon is a DuPont trademark for TFE—fluorocarbon resin 


An easy-to-use 


| 
| 
| 
| 
| 
| 
| 
| 


Anaconda Metal Hose Division 
The American Brass Company 
Waterbury 20, Conn. 


Please send me your free 16-page catalog of 
Anaconda Flexible Connectors of Teflon 


gneve No. TC-101 


C 
ONNECTOg. must move 


ANACONDA’ METAL HOSE 


NAME 


COMPANY 
STREET 


city STATE 





two typical cases where MU ELLER BRASS 


determined the best and most 


THE MAN FROM 
MUELLER BRASS CO. 


can give you sound, unbiased advice on the one 
best method of making your parts because Mueller FORGINGS 
Brass Co. is the only fabricator in the countiy 
offering all these methods of production. An ex- 
perienced “Methods Analysis Department” he: at 
its da plete knowledge of the advan. 
tages and limitations of each production process. 
This unique technical service is your assurance of 


getting the best product at the best price . . . made PLASTIC INJECTION 
the one best way. MOLDING 





MUELLER BRASS CO. 
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STATE 


CO. METHODS - ANALYSIS - SERVICE 


economical method of producing parts 


FORMED COPPER 
TUBE 


SAND CASTINGS 


POWDERED METAL PARTS 


Write today for engineering manuals 
covering all these production processes. 


PORT HURON 22, MICHIGAN ; 270 


PRODUCT ENGINEERING + AUGUST 17, 1959 CIRCLE NO. 33 READER SERVICE CARD 


33 





Cycling timers offer reliable program control 
in simple or complex applications........ 


FIXED CYCLE, FIXED SWITCH-TRANSFER POINTS. 


Timers of this type provide the simplest form of repetitive switching control, 
at very modest cost. They are commonly built in as part of the equipment to be 
controlled, and have no external controls or indicators. The total cycle time is 
fixed according to the requirements of the user, as are also the timed points 
at which switch transfer occurs. An example is the Cramer Type 571. 


Type 571 


FIXED CYCLE, ADJUSTABLE SWITCH-TRANSFER POINTS. 


In this type of control, the total cycle time is fixed to the user's specifications, 
but the points at which switch transfer occurs can be easily changed. This flex- 
ibility makes such timers ideal where the timing program must occasionally be 
modified, within the same basic cycle period. Examples of such controls are 
Cramer Types 511, 521, and 610. 


ADJUSTABLE CYCLE, FIXED SWITCH-TRANSFER POINTS. 


Here, the cycle length as a whole is adjustable by the user, but the interval within 
that cycle represented by the ON and OFF switch transfer actions remains fixed 
to initial specifications. Such a timer is necessary where the frequency rate of 
some repeated process is subject to change, but the controlled interval within each 
cycle must be constant. An example of this kind of timer is the Cramer Type 650. 





ADJUSTABLE CYCLE, ADJUSTABLE SWITCH-TRANSFER POINTS. 


Occasionally, it is desirable to be able to change both the total cycle and the 
length of the controlled interval within the cycle. A timer which permits this 
is the Cramer Type 742, in which two adjustable-cycle timers are connected 
in series so that each in turn is actuated by the other. By adjusting their cycle 
periods independently, an endless number of combinations of cycle length and 
ON-OFF period may be obtained. 


These timer types indicate the breadth of Cramer’s cycle timer line for industrial 
applications. Military applications require many additional features such as 
hermetic sealing, extreme precision, resistance to shock and to vibration and the 
ability to operate reliably under stringent environmental conditions. Cramer's 
complete line contains outstanding units designed to meet military specifications. 





[CRAMER TYPE NUMBER| 571 | 511 | 521 | 610 | 650 742 








; | 60sto | 6s to I5sto| 15sto | 6sto 
Time Ranges 8d 48h 24h | 24h 24 h 


‘Load Switches “1to4 | 1to3 | 4to8 1 | ] 2 
; : 30 amp. | 20 amp. | 20 amp. | 10 amp.| 10 amp. | 15 amp. 
Lead Switch Rating 115v ac | 125v ac | 125vac | 125v.ac| 125vac | 125v ac 








Repeat Accuracy ‘ ae - z 7 
(% of total range) la% | % | k% 1% 1% 4% 














‘Adjustable Cycle =| +No.| No | No | No “ve — 
Adjustable Switch | 
Transfer | No | Yes Yes | Yes 





| No Yes | 
Mounting Surface | Surface | Surface | Panel wisele Housing| 








$50.00 $84.00 
0 to to to to 

$11.50 | $24.00 | $44.00 $56.00 | $107.00 

Ratings All standard voltages in 50, 60 and 400 cps AC, and in DC 


$8.50 | $16.00 | $28.00 | 


Unit List Price | | $27.00 | 








LEARN MORE about these and other basic timing 


“ rom | 
devices from Cramer’s complete line. Write for free CC R A M E R C O N I R O 4g S 


bulletins on the types that interest you . . . or describe 
your problem and let us help you solve it. CORPORATION 


Box 7, Centerbrook, Connecticut 
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LOIS SY 


IS AN OUTSTANDING CHARACTERISTIC OF 


AUSIMAGICERAMIGS 


AlSiMag Ceramics offer exceptional resistance to heat and 
erosion. They have marked electrical and physical stability 
at elevated temperatures and in varying environments. 
Chemically inert. Good strength. Can be accurately fabri- 
cated in micro-miniatures. 


AlSiMag Ceramics include many special purpose ceramics, 
some especially adapted to hermetic sealing. Widest choice 
of materials, more than half a century of specialized ex- 
perience. Send blue print and operating conditions. 


A Subsidiary of ces 
Minnesota Mining and Px 
_ Manufacturing Company ee Cc Oo R Pp oO R A T ’ Oo N S8TH YEAR OF CERAMIC LEADERSHIP 


For service, contact American Lava representatives in Offices of Minnesota Mining 
directory akc mace aes ee eee coe ® Cleveland, O. © Dallas, Texas * Los Angeles, Cal. 


telephone 
New York: Ridgefield, N. J. © Philadelphia, Pa. © 


AlSiMag pioneered micro-miniature ceramics . . . 
some as thin as 0.005". Relatively high strength, 
superior performance at high temperatures, high 
frequencies. Excellent record for withstanding 
fatigue, heat, shock, vibration, 


The AlSiMag Ceramics in these multiple pin head- 
ers may be safely used up to 2800°F. The metal 
components are the limiting factors. 

These tantalum pins with nickel braze alloy oper- 
ate around 1000° F. All materials are rugged 
Strong hermetic seal. Low vapor pressure. High 
temperature bake-out is practical. 


CHATTANOOGA 5. TENN. 


& Manufacturing Co. in these cities (see your local 


St. Lovis, Mo. © St. Paul, Minn. © So. San Francisco, Cal. © Seattle, Wash. 


All other export: Minnesota Mining & Manufacturing Co., International Division, 99 Park Ave., New York, N. Y. 





..» FAST, UNIFORM PROCESSING — 1960... 


CAMBRIDGE METAL-MESH BELTS are 
the answer to the big problems you’ll face 
in the competitive 60’s—tighter operating 
costs, higher production and consistent 
quality. 

Continuous movement of foods, metal 
parts, ceramics or chemicals on Cam- 
bridge Belts through processing operations 
speeds production and eliminates costly 
manual handling. Open mesh construction 
allows heat, cold or liquids to flow through 
the belt and around the product for 
thorough, uniform treatment. Superior 
belt design and manufacturing techniques 
mean longer life, fewer repairs, lower 
operating costs. 

Belts can be made heatproof, coldproof 
or acidproof — in any mesh, weave, metal 
or alloy with any side or surface 
attachments. 

Whether you're designing machin- 

ery for your own use, or for resale, 

the Cambridge Field Engineer in your 

area will be giad to discuss the many 

advantages of Cambridge Belts — Convives 
from manvfacturing to installation BSELTs 
and service. Call him today. He's 
listed in the yellow pages under 


“Belting, Mechanical". Or, write for — 
FREE 130-PAGE REFERENCE MANUAL. 


The Cambridge 
Wire Cloth Co. 


Department P @ Cambridge 8, Md. 


Manufacturers of Wire Cloth, 
Metal-Mesh Conveyor Belts, Wire Cloth Fabrications 





36 CIRCLE NO. 36 READER SERVICE CARD PRODUCT ENGINEERING - AUGUST 17, 1959 





The best features 
of modern bearing design 
combined and refined 


MAXIMUM SIZE ROLLERS 


HIGH, HEAVY INNER RACE 
FLANGES 


CENTRIFUGALLY CAST 
BRONZE RETAINERS 


More than a match for the toughest bearing applications! 
Link-Belt “MILL BEARINGS” combine industry's finest 
spherical roller bearings and super-rugged cast steel housings 
. . . the ideal combination for applications where severe 
shock loads are encountered. 

Two types of shaft mountings facilitate installation . . . 
adapter mounting for commercial shafting and direct shaft 
mounting for shafting ground to recommended tolerances. 
And to assure top performance throughout their long life, 
these blocks can be furnished with Link-Belt’s rugged, 
multi-labyrinth steel or dacron-contact seals to lock out dirt, 
lock in lubricant. 

Get the full story from your Link-Belt office . . . ask for 
new 70-page Book 2760. See BEARINGS in the yellow 
pages for phone listing. 
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ROLLER BEARINGS 


BY LINK-BELT 
IN 


CAST STEEL 
HOUSINGS 


THESE ROLLER BEARING PILLOW 
BLOCKS have spherical roller bear- 
ings with internationally standard- 
ized boundary dimensions. 


SELF-ALIGNING BALL AND ROLLER BEARINGS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. 
To Serve Industry There Are Link-Belt Plants, Sales Offices and Stock 
Carrying Distributors in All Principal Cities. Export Office, New York 
7: Australia, Marrickville (Sydney); Brazil, Sao Paulo; Canada, Scar- 
boro (Toronto }13); South Africa, Springs. Representatives Throughout 

‘ the World 162-A 
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What’s more important to you 


(DP or PDQ? 


Whirlpool Corporation reports: 
among 598, 265 components supplied 


by Amplex the first 4 months of 1959, 
there were only 5 rejects! 


Quality, Delivery, Price... 
this Amplex philosophy enables 
our customers to cut their produc- 
tion and warranty costs. 


The ‘‘Price’’ vendor with poor 
quality will increase your costs. 


Amplex prices are low but cost- 
saving quality always comes first. 


A quality record of 99.999992% is 


the reason why Whirlpool Corpora- 
tion says, “Quality is our business, 
too. That’s why we purchase com- 
ponents from Amplex.” 


Contact your local Oilite representa- 
tive today. Reduce your costs with 
quality-controlled Oilite Precision 
Parts and Bearings. See “Bearings” 
in the Yellow Pages or write to 
Dept. A-8. 


* Quality-Delivery-Price vs. Price-Delivery-Quality 





® Only Chrysier makes Ollite 


since 1920 AMPLEX DIVISION 
CHRYSLER CORPORATION, DETROIT 31, MICHIGAN 


PRECISION PARTS © SELF-LUBRICATING BEARINGS ¢ METAL FILTERS © FRICTION UNITS 
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‘ BEGoodrich 


RIVNUTS 


give casual furniture 
fast selling luxury look 





Durham Manufacturing Corporation preserves the clean, 
functional lines of its modern tubular furniture with 
B.F.Goodrich Rivnuts. Rivnuts eliminate unsightly nuts and 
bolts, speed assembly, add sales appeal. 

Durham switched to B.F.Goodrich Rivnuts at key points 
in its complete line of casual furniture, including the inviting 
DURelaxer above. Rivnuts with countersunk heads are 
upset inside the tubular legs (see drawings). They provide 


high-strength nutplates for unobtrusive attachment screws 
Crimped, lock-type ends prevent screws from backing out 

Only B.F.Goodrich Rivnuts give you firm, blind nutplates 
for tubular applications. So if you want to do a smoother 
fastening job, or want to fasten faster and at less cost, use 
B.F.Goodrich Rivnuts. Send now for free data booklet 
B.F.Goodrich Aviation Products, a division of The B. F.Goodrich 
Company, Dept. PE-89, Akron, Ohio. 


B.EGoodrich aviation products 
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PIONEER’ Ss THRUST CHAMBER 
TAKES BLASTING HEAT-— LASTS Te bm Me) be) 4. t 


Aerojet General Corporation added 50% more operating life to Pioneer's 
second-stage thrust chamber with Linde’s Flame-Plating process. Now, the 
lightweight aluminum tube, Flame-Plated with a thin (.003 in.) coat of tung- 
sten cqrbide, has thermal and erosion resistance that stands up to the 
metal-killing temperatures|of the combustion flame. 

With this special Linde process, you can have metals coated with tung- 
sten carbide, aluminum oxide, and other materials to provide outstanding 
resistance to wear, abrasion, and fretting corrosion, even at extreme tem- 
peratures. If necessary, these coatings can be ground and lapped to one 
micro-inch rms or better. They consistently outlast hard chrome plating, 
tool steels, and in some cases, solid tungsten carbide. Dama Saatie 

When coatings of refractory metals such as pure tungsten, tantalum, 
Tiel haere UUM lile Melilla liige malts Amulcliilale esto Mul-iiell Mela-Me(-ti]e-1e Mm Mlale( 
Company offers its new ‘Plasmarc’’ Torch:service. To find out how Flame- 
Plating or the ‘‘Plasmarc” Torch service can solve your critical .temperature 
and wear problems, write Dept. GEER Linde Company, Division 
of Union Carbide Corporation, 30 East 42nd Street, New York 17, N.Y. 





Linde Union Carbide’ and ‘Plasmar are trade-marks and F-L-P is a service mark of Union Carbide Corporation 
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Cylinders need not 
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With Extras .. . At No Extra Cost 


METAL PISTON ROD SCRAPER—pro- 
tects rod packing, cylinder bore 
and rod surface by removing all 
foreign particles. 


NEW ‘SUPER’ CUSHION for air or 
METALLIC SELF-ALIGNING MASTER 
CUSHION for oil. 


HARD CHROME PLATED CYLINDER 
BORES AND PISTON RODs for greater 
protection and reduced wear. 


ONE PIECE PISTON assures better 
alignment, longer bearing and pack- 
ing life. 


FORGED SOLID STEEL HEADS through- 
out éntire line. 


PILOTED PACKING GLAND with extra 
long bearing for additional strength 
and support to piston rod. 


NO TIE-RODS TO STRETCH—gives 
you 360° port rotation . . less 
space used full strength. 


STREAMLINED DESIGN operating 
pressures to 200 PSI, air; 1,000 
PSI oil, non-shock. 
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You too—can reduce replacement expenditures 
—lower maintenance costs with the T-J Space- 
maker cylinder line. Designed and engineered 
for ruggedness, and accuracy of operation, the 
Spacemaker assures longer, uninterrupted 
operation. 


The T-J Spacemaker eliminates tie-rods, gives 
greater strength, saves space ...and reduces 
costs in all push-pull operations. Immediate de- 
livery in a complete range of styles and capac- 
ities ...air or oil. Write for Bulletin SM 155-4, 
today. The Tomkins-Johnson Company, Jackson, 
Michigan. 


TOMKINS-JOHNSO 


RIVITOR R AND HYDRA YUINDER TTER® WCHOR 
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wD Spacomaker 


for longer, more efficient cylinder service 
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New HP Ratings on Dayton Cog-Belts‘ 
provide important savings in 
Drive Space, Weight and Cost 


Dayton Cog-Belt former HP Rating 



































Dayton Cog-Belt NEW HP Rating —> 
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oo. 
150 








Dayton Cog-Belt Horsepower Capacity 
increased to 200-300% of previous 
Standard Belt Ratings ...using existing 
industry-standard sheaves 


Two Cog-Belts do the work of as many as 6 previ- 
ous standard V-Belts. 


No special sheaves required . . . use existing sheave 
stocks on Cog-Belt drives. 


Job-proven Dayton quality is backed by the ex- 
perience of many actual drive applications 
throughout industry. 


New ratings approved only after proven by most 
rigorous research standards. 


Your present sheave inventories cover a much 
greater range of horsepower capacities. 


Less belts per drive mean less drive space, less 
drive weight. 


Utilize over 30 years of time proven 


Dayton quality, research and engineering 


in your V-Belt drive design. 
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Dayton Standard Thorobred former HP Rating 
Dayton Standard Thorobred NEW HP Rating 
Dayton Super Thorobred former HP Rating 


Dayton Super Thorobred NEW HP Rating 





Thorobred and Super-Thorobred V-Belts 
also newly rated 


¢ New Thorobred ratings are now 140% of previous 
standard belt ratings. 


e New Super-Thorobred ratings are now 170-220% 
of previous standard belt ratings. 


Write for new brochure showing how designers can calculate 
Dayton Cog-Belt drives by referring to existing drive selec- 
tion tables in Dayton’s # 280-B Handbook of V-Belt Drive 
Design. See “Belting” in the yellow pages of your telephone 
directory for the name of your nearest Dayton Distributor, 
or write Dayton Industrial Products Company, Division of 
The Dayton Rubber Company, Melrose Park, Ill 


Dayton Industrial Products Co. 


A Division of The Dayton Rubber Company, Melrose Park, Illinois 
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ECTIVES 





in design and development... 


ME’s Essential 


to 
ARCHITECTURE 


Your editorial on Frank Lloyd Wright (PE—May 18 °59, p 54) is excellent and 
timely. It does, however, prompt me to point out that architects have fre 
quently ridiculed mechanical engineers, but should no longer. Now the ME 
and the EE have become essential to the architect 

Consider the tall building, impractical except for air conditioning and ventila 
tion, high-speed elevators (including the newer automatics), high-intensity light 
ing, clocks, sprinkler and fire-protection systems, hot-water and pumping 
installations, special heating units, telephone and annunciator equipment, 
special glass and shading, floor polishers, vacuum cleaners, and a host of other 
engineered products. Or the highway without production machinery, special 
lighting, maintenance machines, instruments, recording and toll units—and 
even patrol cars and directional radio. Or the bridge without the same ek 
ments or stress-analysis, coating and wrapping machines 

I could go on to delineate the need for machines to produce the variety of 
materials to the necessary specs in sufficient quantities, but let me instead select 
a particular field in which I am personally very familiar—the mobile home 


THE ENGINEERED PORTABLE HOME 

Back in 1935, architects laughed at the idea of a mobile home incorporating 
kitchen and bathroom facilities. ‘The old trailer was good enough for peopl 
such as I who worked on construction projects in isolated places. We could 
pull up stakes and go from rented house to rented house—with all the costs and 
difficulties involved as far as they were concerned. Besides, who wanted trailer 
courts? 

Mechanical engineers filled the gap by designing the mobile home—non 
architectural in any respect. It is a machine for living in one sens« Mi 
present one is based on a 10 x 43-ft house on wheels. Attached is an 11 x 24 
ft all-metal cabana or living room with front and rear porches, fully portable, 
and a carport. As a matter of fact, because I am now retired, this installation 
is on a 40 x 50-ft lot, landscaped, on a paved street, and with certain refinement 
for urban living. 





But it is still a very efficient machine, cooled by a 2-ton air conditioner 
(center rear in sketch) in Florida summers, heated by a kerosene hot-air heater 
(left) on winter days below 70F. We can seat eight for dinner comfortably 
cook the meal in a fully equipped kitchen, provide a bath with tub or shower 
have even a T'V room. 





This is merely one example. Dozens of makers provide endless types of mo 
bile homes, 12, 20 or 35 ft long, with facilities dependent on size. But these 
are not the products of architects, but of engineers with an eye to modern need 


W R Pender 


PRODUCT ENGINEERING + AUGUST 17, 1959 43 











SPEED CLIP” lets MUFFIN-FAN* user change direction 


Engineered by Tinnerman... 


of airflow quickly...and saves 25% in mounting cost! 


Some users set the Muffin-Fan, made by Rotron 
Manufacturing Company, to blow a cooling north- 
to-south breeze through their electronic or elec- 
trical equipment. Others want a south-to-north 
breeze. Both are readily pleased . . . the ingenious 
Tinnerman Speep Cup that holds the fan in its 
frame permits quick snap-out and snap-in to reverse 
the direction of airflow. 


Rotron is pleased, too. . . the specially-designed 
SPEED CLIP assures positive, safe attachment of 
fan to frame. Eliminates possible housing break- 
age. Provides a unique sales advantage. AND cuts 


25% 


, off the cost of the mounting. 


This exclusive SpeEp C.ip is one more example 
of the way Tinnerman Speep Nut Engineering 
Service takes a customer’s idea or problem at 
the design stage and develops an efficient part to 
meet the need. And usually with worth-while 
reductions in parts cost. 


You, too, can use this service to gain all sorts 
of product-design and cost-cutting benefits. Call 
in your nearby Tinnerman sales representative to 
discuss SPEED Nut Brand Fasteners in your prod- 
uct or idea. He’s listed in most “Yellow Pages’”’ 
directories under “Fasteners.” Or write to: 
TINNERMAN PRODUCTS, ING. 
Dept.12 + P.O. Box 6688 + Cleveland 1, Ohio 


TINNERMAN 


FASTEST THING IN FASTENINGS® 


CANADA: Dominion Fasteners Ltd, Hamilton, Ontario. GREAT BRITAIN: Simmonds Aerocessories Ltd, Treforest, Wales. FRANCE: Simmonds S.A, 3 rue Salomon de Rothschild, Suresnes (Seine). GERMANY. Mecano-Bundy GmbH. Heidelberg. 
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“Defend me from my friends. . . 


. -. 1 can defend myself from my enemies.” Like 
most aphorisms, this one by Marechal Villars to Louis XIV 
can be interpreted in more than one way, particularly by the 
design engineer. One interpretation at least belies that old 
platitude about “‘best friend and severest critic.’”” The pru 
dent designer has no friends—at least during working hours. 
Too often, a friend will not criticize for fear of hurting 
or disagreeing, but this helps neither the designer nor his 
design. 

A product must be able to withstand the test of the 
severest competent critic, or be re-evaluated and redesigned 
if it cannot, because this is the ultimate test it must face 
in the marketplace. And criticism in the marketplace 
comes too late to be helpful. Thus the friend or associate 
who spares your feelings is doing you a disservice greater 
than any damage he might do your psyche by criticism 
here seems to be a trend toward the kid-glove treatment, 
the gentle and furry negative, the soft answer, the oblique 
approach. In polite society, no one says frankly, “It stinks.” 

Somewhere, somehow, in the process of creating the 
ideal “smooth-running organization,” we've picked up the 
Hollywood “yes-man” routine or the camp lifesaver’s 
“buddy system.” (As applied in business, the buddy sys 
tem permits each top man to surround himself with a 
group of buddies. They prove and maintain their com 
petence by piling up an unblemished record of enthusiastic 
agreement, usually among themselves and certainly always 
with the top man.) 

This system presents a united front that is superficially 
admirable on parade, but as impractical as parade uniform 
in battle. It screens out, stamps out, or drowns out criti 
cism until too late. It makes defense against enemy criti- 
cism, when it comes, difficult if not impossible. This 
potential situation was almost certainly what the canny old 
marechal had in mind. 

The lesson here is plain. When you have achieved the 
perfectly smooth-running operation, when all reports speak 
favorably of the progress that’s being made, when the whole 
staff is working together as a team, “when never is heard a 
discouraging word” .. . 

You're in trouble, Buddy! 
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Anmouncing 
“alae. Dyna 


DYNA-V 
TAPER-LOCK DRIVE 


CONVENTIONAL 
TAPER-LOCK DRIVE 


HIGH CAPACITY 


COMPACTNESS 


SAVINGS 
IN COST 





COMPARISON, ILLUSTRATED ABOVE — 3 HP, 1750 RPM, 2.41 TO 1 RATIO 


BELTS SHEAVES CENTER 


WEIGHT 
O.D. O.D. DIS- ila ees 
TANCE . Per hp | Per Drive 





cost 








Nomber Size Driver Driven 





CONVENTIONAL 


15s” 95” 3 ad " 4. ‘ 25.98 
TAPER-LOCK DRIVE A42 | 4.15" | 8.95 12.3 24.7 | $5.62 |$ 





DYNA-V 
TAPER-LOCK DRIVE 


Savings. 
different sized drives 


3.35” | 8.00” 10.8” : ‘ $4.50 | $22.50 












































Dyna-V Drives are sensationally compact. They are capable of handling up 

to three times as much horsepower in a given space. Dyna-V opens vast new 

possibilities for better, more economical machine design. And, in most in- 

stances, Dyna-V costs less! 
Narrower grooves, to match stronger, narrower Dyna-V Belts, greatly re- 

duce the face width and the weight of Dyna-V Sheaves. Cost is lowered. 

Smaller diameter sheaves and shorter center distances multiply savings. of Mishawaka, Ind. 
Dyna-V Sheaves decrease shaft overhang—increase bearing life. The new 

dimensional stability of Dyna-V Belts solves the problem of belt matching. 

Every belt carries its full share of the load. CALL THE TRANSMISSIONEER—your local Dodge Distri- 
Dyna-V Drives are available for capacities from 1 to 1500 hp. Ask your butor. Factory trained by Dodge, he can give you valuable 


. help on new, cost-saving methods. Look in the white pages 
Dodge Distributor. Or write us for new Dyna-V Bulletin. of your telephone directory for “‘Dodge Transmissioneer 


DODGE MANUFACTURING CORPORATION, 1200 Union St., Mishawaka, Indiana 
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Varied parts show versatility... 


The street-lamp dome at upper left provides weather protection and better appearance. Inside could be 


white for permanent reflectivity. Next to it is a washing-machine agitator protected against detergents 


and abrasive wear. White is used on the housing cover at upper right for sanitary reasons and for abra 


sion resistance. At lower left is an electrical housing for heat-treating controls in atmospheres that may 


be detrimental to uncoated aluminum. The handles at lower right, for keyhole saws, provide some elec 


trical insulation, impact resistance (because handle butts are frequently used as hammers) and sales appeal 


The fire-extinguisher handle above them has identification color to match the cannister, also protects 


against foam, fumes and toxic agents in the atmosphere 





PORCELAINIZED CAST ALUMINUM 


Low-temperature frits can now be applied to permanent-mold castings as well as to 


sheet aluminum, may soon work on die castings as well. Most-acceptable alloys 
are 3002, 3003, 6061, 43 cast alloys, and some lots of 6063. Five years of use 


on cookware precede these industrial suggestions by Monarch Aluminum Mfg. 


E J TANGERMAN, editor 


Porcelain enamel has been applied to aluminum sheet 
for about six years (PE — Nov. 24, °58, p 53), but not 
successfully to other forms. For the past three years, how- 
ever, Monarch Aluminum Mfg. Co., Cleveland, has been 
producing permanent-mold-cast cookware with porcelain- 
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enameled surfaces, in a production volume that is now 
more than 3,000,000 castings a year. Recent improvements 
in frits and processing methods suggest application of the 
process to industrial components. Although the process ts 
currently restricted to permanent-mold castings (which 
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Heat and discoloration 
resistance to 1200 F possible... 


Heat resistance, ease of cleaning (in a dishwasher, for ex- 
ample, if parts are small enough), prevention of sticking of 
food or other particles (as on the waffle grid — upper left), 
are among advantages of porcelainizing of parts such as 
these. The sole plate for a steam iron (bottom center) adds 
sales appeal, gives a smoother ironing surface and greatly 
increased protection against steam and starches. Coils are 
cast in as they are on the frypan (center left). The housings 
shown in two colors at right) are for a back-spiasher panel 
and unit support for a restaurant deep-fat fryer. Here are pro- 
vided protection against grease and acids in cooking agents, 
electrical insulation against short circuits through the basic 


aluminum, and better appearance, as well as ease of cleaning. 


provide a suitable bonding surface), there is some indica 
tion that it may be applicable as well to diecastings with 


the necessary uniform density of structure 


Design Limitations 
Most acceptable alloys for enameling thus far are 3002 
3003, 6061, 43 cast alloys, and some lots of alloy 6063 
The frits have thus far been applied only to permanent 
mold castings, but can conceivably work on any casting 
with equivalent metal structure or better. Die and sand 


castings, particularly the former, do not generally have the 


Electric lawnmower 
combines good appearance, 
easy cleaning... 


Ease of cleaning (a hosing will do), insulation against electric 
shock, and protection against impact, as well as good appear- 
ance can be attained on parts such as these. Internal porcelain- 
izing also prevents grass stains and sticking of wet and crushed 
grass to the surface of the piece. 


consistently dense physical structure to withstand firing 
temperatures without deforming or surface blistering 
Casting surfaces can be pretreated by machining or 
grinding to enhance surface smoothness, and thus create 
a higher-gloss porcelain. The coating is normally quite 
thin, so it recreates the surface texture of the piece 
Bosses, recesses and special shapes can be coated uni 
formly without difficulty, so no design limitations are in 
volved here. However, cross-sections should be fairly 
uniform so they will heat uniformly when the frit ts fired 
Piece weight is increased only | to 5% by the coating, 
dependent upon size and porcelain thickness, of course 
but usual practice is to keep the coating very thin for 


greater flexibility and impact resistance 


Color Combinations 
A variety of colors, both pure and pastel, can be obtained 
It is also possible to mask areas while one frit is applied, 
then ap 


pply another to create a trademark or design. Sur 
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faces can be roughened or color effects produced (see 
below) by adding frits of other colors or grain sizes in vari- 
ous ways — spraying through a screen, uniform hole pat- 
tern, or other mask. Frits are of the socalled heavy-metal 
low-temperature type, melting at about 1250 F. They are 
supplied by both Ferro Corp., Cleveland, and duPont, 
Wilmington, Del. They are of two kinds, one with 5% 
oxide and 1% TiO», the other with 2% oxide and 13% 
TiQe. 

The natural aluminum surface may be brought out for 
trim effects if desired, although this reduces resistance to 
corrosive agents that attack aluminum itself. Usual pro- 
cedure is to grind and buff these surfaces after firing. 


Electrical Resistance 
Glass content of the coating is of course an insulator. Coat- 
ing thickness must be adjusted to suit requirements if in- 
sulation is important. 


Thermal Conductivity 
The porcelain coating can be used to control heat distribu- 
tion. As a thick coating it serves as a refractory material, 
to retard heating in a given area. In the normal thin coat- 
ing, however, the porcelain has little effect on the normal 
high heat conductivity of aluminum. 


Corrosion Resistance 
The coating is colorfast and resists attack by detergents, 
mild alkalis or acids (hydrochloric, acetic, citric), and by 
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salt spray (Fed Spec QQ-M-15la). If the natural alumi- 
num surface is exposed, however (as for decorative effects) , 
corrosives which attack aluminum will undercut, leaving 
the enamel unsupported so it will flake away. Thus it is 
advisable to cover all exposed surfaces. 


Fabricating Enameled Surtaces 
Machining operations may be performed on enameled 
surfaces, providing ordinary care is taken. Drilling and 
slotting can be done without edge flaking or spalling of 
the coating (as on the lawnmower elements) because the 
bond is extremely good. 

Welding and brazing can be done without adverse effect 
on the coating. Areas to be joined are masked so they re- 
main uncoated. Welding on the back side of a coated 
piece causes no discoloration or spalling. 

Drawing and forming of an enameled casting are not 
possible, except for straightening, and this must be limited 
to one plane 

Assembly with adhesives or mechanical fasteners pre- 
sents no problem. Either method may be used, directly on 
the coating or in adjacent areas. 


EDITOR’S NOTE: For earlier presentations on porcelainizing, see 
‘Porcelain Enamels for Color, Heat Resistance .. .,’’ Nov. 24, ‘58, 
p 53, and ‘Porcelain Coatings on Steel,” Feb. 17, ‘58, p 75. The 
first provides engineering properties and compares processes, the 
second gives design data on low-temperature enamels for single- 
coating sheet. 





Textures broaden color 
possibilities... 


The 9 x 9-in. floor tile at rear has 

an enameled surface for color and can 
have various raised patterns to take 
abrasion and wear. Cleaning is simple 
The 42 x 4'-in. tiles show some of 

the possible textural and pattern 
variations with frits alone. The two 
nearest ones actually have rough 
surfaces for nonskid surface. Tiles such 
as these can be set with heat-setting 
adhesives and temperatures to 750 F. 
Typical colors are pictured at 

bottom center. 


continued on next page 





Abrasion test... 


Standard tests with a Tabor abrader with CS-10 
wheels and a 1000-g load showed ‘‘very good . 
resistance” in the opinion of Cosma Testing Labs, 
Cleveland. In tests on early pieces, breakthrough 
occurred at 850 cycles, indicating a wear factor of 63 
Since then, both frits and application methods have 
been improved. Abrasion resistance is, however, 

less than that of enamel on steel. Surface film 

is about 10 times as tough as that of normal 
alkyd-amine paint. 


PHYSICAL TEST DATA... 





IMPACT: 


A %-in.-dia, 1-oz steel ball dropped on the enamel surface had these effects at the heights indicated: 
1 and 2 in. produced a small indentation, 3 in. cracked the enamel, 
6 in. chipped the surface. 





HEAT AND 
FLAME RESISTANCE: 


Three differing tests were made. A 1200 F flame impinged on the surface 
for 15 min discolored the enamel but caused no breakdown. 

Enameled pans in a 400 F oven for 4 hr, or containing boiling water 
over a hot plate for 8 hr, showed no change. 





THERMAL SHOCK: 


Four cycles, each of 2 hr in a deep freeze at —10 F and 2 hr 


in an oven at 400 F, showed no effects. 





ELECTRICAL 
INSULATION: 


Voltage breakdown rating of 500 volts per mil thickness 


is required for penetration. 





CHEMICAL ATTACK: 


Tests indicated that normal chemicals in foods and household service 


are resisted very well, but staining from some food acids might occur. 





CONCLUSIONS: 


Cosma reported: ‘Resistance to physical wear, such as thermal shock, high and low temperatures 
and abrasion (see photo) should be excellent. Impact resistance and ability 

to withstand dropping without chipping the enamel would be low.”’ 

(Improvements since these tests were conducted make 


these tests the minimum to be expected. 
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ALUMINUM FORGINGS 


for 
PRECISION TOLERANCES 


One advantage of such forgings—their useful strength-weight ratio— 
was described in the June 22 issue. But to be competitive-priced, the method 
must also get near the enviably tight tolerances it’s capable of; 
here’s what design can expect in standard and precision tolerances. 
This and the preceding article both present 
latest know-how—from Forging Handbook, soon to be published by Kaiser. 


D D ERHARD, superintendent 


S J KRAJEWSKI, senior design engineer 
Erie Forging Plant, Kasier Aluminum & Chemical Corp 


BB csides aluminum’s strength-weight advantage, forg 
ings made from this lightweight metal can offer precision 
tolerances. This is one of the major reasons why such 
forgings are invading new fields—on a basis of price 
competitiveness with not only aluminum castings but 
also cast iron and forged steel. 

The closer dimensions and finer tolerances come 
from know-how acquired in press-forging large aircraft 
structures. Also, powerful forging tools have become 
available—the big presses underwritten by the Govern- 
ment have been released from active defense duty (see 
“Those Heavy Presses Can Pay Off,” Sep 29 °58, p. 34). 
Their availability helps account for the competitive pric- 
ing that opens the way for aluminum forgings to appli 
cations which had been considered impractical. 

But the background is less important than just what 
design can do to get the most out of the dimensioning 
and tolerance advantages. Here is what the forging tech- 
nique requires and can offer today. 


DIMENSIONING 


Aluminum forgings are dimensioned to intersections 
of plane surfaces. Distances are given to points which 
lie deepest in the die or farthest from the parting line. 
Exceptions are fillet radii in the plain view. These may 
be dimensioned at the point closest to the parting line 
Forgings that are symmetrical about a parting line only 
require over-all dimensions. 

Angular dimensioning on forgings should be avoided. 
Instead, dimensional ordinates for surfaces other than 
90° and 180° should be used so that larger tolerance 
(+4°) from angular dimensioning would not conflict 
with those from linear dimensioning. 
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ances for conventional forgings are 


TOLERANCES 


Reproducible accuracy of the aluminum forgings is 
one of their main advantages. Their tolerances are closet 
than with steel forgings because of the lower forging 
temperatures, and usually are precise enough to be used 
“as is’—with machining reserved for only a few of the 
more critical dimensions. 


Die-sinking Tolerances. Normally these are shown on 
the drawing separately. Commonly, die-sinking toler 
+0.010 in. but can 
+().002 in., depending on 
the type of forging and the dimensional precision 
required. 


vary from 0.030 down to 


Length and Width Tolerances. ‘These apply to all 
dimensions except those across the parting line (which 


are covered by die-closure tolerances). For length and 


width these are the guiding principles that combine to 
influence final tolerances 


e Forging allowances are prescribed because of uneven 
shrinkage, and die wear (which makes the forging 
larger). Die wear is normally greater at fillet radii than 
at deep areas—where there is little movement of metal 
at the surface. Dressing of these worn surfaces to main 
tain a smooth forging surface also removes metal 

further enlarging the die opening at these areas. 


e Etching the forgings to remove die lubricant and to 
inspect for surface defects removes a small amount of 
metal from the surface. ‘This always makes the forging: 
smaller but usually can be closely controlled so that 
metal removal is kept constant 

These factors add up to a greater plus tolerance fot 
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ALUMINUM 
FORGING conrnueo 


Of the two 


Die-Closure Tolerances 


ranges of tolerances given in each column for each weight value, the first 
range is for simple forgings; for complex designs, use the second range. 


Column 1 also 


gives closure tolerances for blocker-type forgings—but use tolerances for the next higher 
To get closure tolerances for impact and cold forgings, use standard length 





WEIGHT OF FORGING, 
LB 


1. CONVENTIONAL & 
UPSET FORGINGS 


2. PRECISION & 
DRAFT-FREE 
FORGINGS 





+0.032-0.016 
+0.040-0.016 


+0.040-0.016 
+0.050-0.016 


+0 .050-0.016 
+0.060-0.016 


+0.060-0.016 
+0.070-0.016 


+0.070-0.016 
+0.080-0.016 


+0 .080-0.016 
+0.090-0.016 


+0.090-0.016 
+0.100-0.016 


+0.100-0.016 
+0.110-0.016 


+0.110-0.016 
+0.120-0.016 


+0.120-0.016 
+0.130-0.016 


+0.130-0.016 
+0.145-0.016 


+0.145-0.016 
+0.160-0.016 


+0.160-0.016 
+0.175-0.016 


+0.175-0.016 
+0.190-0.016 


+0.015-0.010 
+0.020-0.015 


+0.020-0.015 
+0.025-0.015 


+0.025-0.015 
+0 .030-0.015 


+0.030-0.015 
+0.035-0.015 


+0.035-0.015 
+0.040-0.015 


+0.040-0.015 
+0.045-0.015 


+0.045-0.015 
+0.050-0.015 


+0 050-0.015 
+0.055-0.015 


+0.055-0.015 
+0.060-0.015 


+0.060-0.015 
+0.065-0.015 


+0 .065-0.015 
+0.070-0.015 


+0.070-0.015 
+0.075-0.015 


+0.075-0.015 
+0.080-0.015 


+0.080-0.015 
+0.090-0.015 


length and width and are given in the following table 
Ihe tolerances are for the outside dimensions of the 
forging itself; when translated into inside dimension- 
ing, the minus values therefore become greater. 


DIMENSIONAL MINIMUM 
TOLERANCE, TOLERANCE, 
FORGING IN. PER IN. IN. 


Blocker +0.005 +0.05 
—0.003 —0.03 

Conventional and Upset. . +0.004 +0.32 
—0.002 —0.016 

Precision... .. ; ' +0.002 +0.015 
—0.001 —0.010 

Draft-free +0.002 +0.010 
—0.001 

Impact and Cold....... +0.001 +0.005 
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Die-closure Tolerances. These must be applied to the 
thickness dimensions across the parting line. In addition 
to the factors which determine length and width toler- 
ances, the closure dimensions of the forging at the be- 
ginning of a forging run, when the die is cold, differs 
from that when the die is at forging temperature. The 
table showing standard die-closure tolerances is based 
on forging weight. Since forgings differ in shape, these 
die closures are for standard shapes. Bulky forgings have 
more consistent accuracy while thin-webbed, deep-ribbed 
forgings require greater die closures than values in the 
table. 

Any aluminum forging made on hydraulic presses 
can have closer closure dimensions. This accuracy, 
normally found on precision and draft-free forgings, can 
also be held on conventional forgings, but at greater 
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cost. All precision dimensions should be justified from 
the cost standpoint but once the cost for one closurc 
dimension is justified, all die-closure dimensions can 
have this accuracy. 


Mismatch Tolerance. It is required because of lateral 
thrust which misaligns the upper and lower dies. Tol 
crance limits here are the clearance in the guides of 
the presses or clearance ir the locked dies. Mismatch is 
addded to forging length and width but does not apply 
to closure dimensions. When mismatch can be held 
within normal length and width tolerances, such as in 
draft-free forgings, then the added allowance for mis- 
match is not required 


Mismatch of Aluminum Forgings 


40 60 
Forging weight ,Ib 


Flash Extension. This is the excess metal projecting 
from the forging. It is removed by sawing or die trim 
ming. Following is the normal allowable flash for dif 
ferent weights of forging 


WEIGHT OF FORGING, LB FLASH EXTENSION, IN. 
0o—1/2 1/64 
1/2— 4 1/32 
4—18 1/16 
18 — Up 1/8 


FINAL DIMENSIONS OF THE FORGING 








A = Machine dim 
+Min allowoble cut, {side 
+Minus length tol. 
+Mismatch to! C= Machine dim. 
—Min allowable cut, 2 sides 
—Plus length tol. 
RB = Machine dim —Mismatch tol. 
+Min allowable cut,2 sides 
+Minus die closure tol 
+Straightness tol 
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I'hese tolerances should be used where forgings do 
not mate with other components. Should flash conflict 
with clearance of mating surfaces, it can be removed 
completely or to any specified limit by machining. This 
is costly as a rule so should be avoided. 

Draft-free forgings with straight perpendicular sur- 
faces are usually designed so that flash extends beyond 
the perpendicular surfaces. Therefore no-drafts cannot 
be conventionally die-trimmed. On simple shapes, with 
all side walls the same height, flash can be sawed off 
Where wall heights vary, excess metal must be removed 
by machining. When draft-free forgings are designed 
with conventional flash, regular removal methods can 
be used. 


Straightness Tolerance. This also applies to any other 
deviation from true surface. It is due, primarily, to 
warpage from cooling after forging and heat treating. 
[his deviation applies independently to contoured sut 
faces as well as plane surfaces, but checking contoured 
surfaces with special templets usually increases costs 

Cold restriking in a die will improve the straightne 
[his also gives a partial stress-relief, which reduce 
warpage that later may occur. Restriking is costly be- 
cause it usually requires another set of dies 


Coining Tolerances. Striking the forging again after 
it has cooled will improve dimensional tolerance of the 
opposing surfaces affected by the blow. For example, 
when bosses are coin-sized, they need no machining 
on the surface. Coining can bring opposing surfaces to 
within +0.005 in. Flatness and parallel alignment be- 
tween opposing faces are also improved 

Several areas on the forging may be coined simul 
taneously, provided total area is not excessively large 
However, when coin-sizing more than one boss on a 
single part, the relationship of these bosses to one an 
other may not be improved. This is because the forging 
springs back between the coined areas. 


Corner and Fillet Radii Tolerances. These are pro 
vided mainly to allow for die wear during production 
Standard tolerances here are 15%, with a minimum of 

in. The range of draft tolerances is shown in the 
following table. These tolerances do not apply to angular 


dimensions as such 


STANDARD 
DRAFT ANGLE, TOLERANCE, 
TYPE OF FORGING DEGREES DEGREES 


Blocker 
Conventional 
Upset 
Precision 
Draft-free 


EDITOR’S NOTE: Recent articles on dimensional tolerance: 
where you need them, and how to use them 

“Investment Castings . . Tight Tolerances Can Be Even 
Tighter,” July 20 ‘59, p 49; “We Threw Out Press Fits for 
Bearings,” Jan 6 ‘58, p 67; “Equations Predict Chance of Mis 
fit in Assembly,” May 26 ‘58, p. 61; New Standards for Gear 
Span Wide Range of Quality,” Dec. 22 ‘58, p 46 





Each of these springs, drawn to same scale, would 
theoretically handle the same 25-ton load with the 
same 5-in. deflection. But free length for coil is an 
impractical 68 in.; for liquid spring, only 17 in. 


SAVING SPACE 


The spring action given by a liquid has proved itself as a dependable workhorse 
of the airlines. Now it’s ready to move into trucks, 
cars, buses and many other industrial products. 


Here is a summary of what it can do, and how to use it. 





LLOYD M POLENTZ 


Engineering consultant, Whittier, Calif 


Hi ow much spring action can you expect from liquids? 
Some are available that will compress to less than 90% 
of their original volume, with application of 20,000-psi 
pressure. And the action is clastic: when force is applied, 
the energy is absorbed, stored and fully released. A 
single liquid spring can provide as much “springiness” 
as 30 coil springs of the same length and diameter 
Some have been designed to reciprocate at 1000 cycles 
per minute. Yet by restricting fluid flow with orifices in 
the piston, there is a controlled slow-down effect useful 
for shock absorption, damping and timing. ‘The liquid 
springs below show various ways this is donc 

But liquid springs also have some drawbacks too; the 


fe pins @ Any liquid 
) spring... 

/ operates from compres- 
sibility of the contained 
fluid. It is the piston rod 
entering the fluid cham- 
ber and not the piston 
itself that builds up fluid 
pressure. Restoring force 
for this example (a direct- 
compression type) equals 
fluid pressure times cross- 
section area of piston rod. 
Orifices or check valves in 
piston can speed or re- 
strict motion to any desir- 





able degree in either 
direction—useful when 
shock-absorbing action is 
needed. 


REPRINTED circle E100, inside back cover 





table on p 56 points out limitations as well as advantages 
High costs eliminate their consideration for any but thos« 
jobs that lower priced springs cannot handle. Loads must 
be high before a liquid spring design is practical 

and the resulting high pressures of the compressed fluid 
must be contained 


Fewer Problems Now 


Springiness, size, sealing and temperature stability 
have become satisfactory—a result of much development 
Springiness in small sizes depends on good fluid com 
pressibility, high pressures, and zero leakage. If a fluid 


is too “‘stiff,”” larger cvlinder volumes are needed for the 


q Tension-type 

builds fluid pressure when 
rod moves upward be- 
cause larger-dia, lower 
half of rod displaces more 
fluid than upper half. Re- 
storing force, in down- 
ward direction, equals 
fluid pressure times dif- 
ference in cross-section 
areas of rod 
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with the LIQUID SPRING 


same springiness. But cylinder-wall thickness will increase 
in proportion to diameter for a given fluid pressure, fur- 
ther increasing total size and weight. Better fluids, better 
steels and better ways to stress-relieve the cylinders have 


already resulted in good springiness in very small sizes. 


Sealing must be absolutely tight, or fluid will be lost 
and spring characteristics will change. This problem was 
solved with the “unsupported-area seal” developed by 
P. W. Bridgeman of Harvard in his research on high 
pressures. With these seals, pictured in each of the 
illustrations, liquid springs have been run through thou- 
sands of cycles without adding fluid. The sealing is so 
complete that the rod is wiped clean of fluid on each 
stroke, and reservoirs of grease must sometimes be added 
for lubrication. 


A temperature variation—whether ambient or self- 
generated—will tend to expand or contract the fluid and 
change the preload. It does not affect the slope of the 
load-deflection curve, however, because compressibility 
stays constant over a reasonable temperature range. 
Natural cooling of the cylinder surfaces will usually pre- 





q Long-stroke type .. . 
has hollow shaft to in- 
crease structural rigidity 


Restoring force equals 
fluid pressure times cross 
section area of hollow 
shaft wall. Strokes up te 
5 ft are possible. 

















vent the temperatures from rising too high if heat gen 
eration is small. (See ““When Air Is the Coolant,” Feb 
16°59, p 54). If heat is generated rapidly during a work 
stroke (such as in a shock-absorber), but cooling inter- 
vals between strokes are long, then the mass of the spring 
and foundation can act as a temporary heat sink. Help 
ful is the fact that both the compression and expansion 
of a fluid are elastic and adiabatic, so that the only 
energy not restored is frictional energy generated in the 
rod packing, and throttling energy that is purposely gen 
erated to absorb shock or slow down movement 


More About Heating 


An example—the 50,000-Ib, 5-in.-stroke liquid spring 
in the table—shows that frictional heat energy is not 
likely to be a problem in normal applications 

Assume 5000-Ib average friction load for the entire 
stroke. Energy absorbed per stroke is 5000 x 5/12 or 
2080 ft-lb (2.65 btu). The assembly weighs about 35 
lb, has an average over-all specific heat of about 0.15 
btu/Ib/°] 


2.65/(0.15 x 35) or about 0.5 


Therefore temperature rise per stroke is 
—an amount easily dissi- 


» Compound spring 

has dual spring rate, shown by graph. Zero 
load finds primary rod in upward position; 
secondary rod resting on bottom of secondary 
chamber. As load is applied, primary rod 
moves downward, compressing fluid in primary 





chamber; while secondary rod moves small 
distance into its chamber because of dif 
ferential pressure against its lower end. It 
will not float in balance until pressures are 
When load 
is increased to change-over point (knee of 


about equal in both chambers 


curve), secondary rod will finally be touch 
ing bottom of outer cylinder; still more load 
mechanically forces this rod into its chamber 
Slope of load-vs-travel curves is greater under 
these conditions because contained volume of 





secondary chamber is relatively small and 
pressure rise is rapid for small movements 








Rod travel 
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of rod 








DESIGNING A LIQUID SPRING 


The 50,000-Ib, 5-in.-stroke liquid spring design shown 
in the table was based on a fluid pressure of 50,000 psi 
and a liquid compressibility of 18% (82% volume 
remaining at 50,000 psi). Rod diameter is 1 in.; there- 
fore total volume of fluid required (5 x 0.785)/0.18, 
or 21.9 cu in. Ignoring volume change of steel parts 
under stress, satisfactory cylinder dimensions, (in inches) 
are 1.8 ID x 3 OD x 8.6 long. Allowing 3.4-in. 
total for cylinder ends and seals, and 5 in. for the 
stroke, the total length is 17 in. 

For comparison, the equivalent coil spring was de- 
signed for a 65,000-psi maximum stress, including 
the Wahl correction factor. The dimensions, in., are 
wire diameter, 3; coil OD, 11.5; and length, 68 
There are 19 active turns and 2 inactive ones. The 
Belleville washers and tapered ring springs were esti 
mated from published design data 











pated. But a smaller liquid spring under rapidly fluc- 
tuating loads may experience higher temperature rise; 
each design must be evaluated on its own merits. 

If heat generation and ambient temperature combine 
to significantly overheat a liquid spring, then cooling 
means must be provided, or the spring must be com- 
pensated for temperature. One compensating design 
allows the fluid to expand (or contract) into a constant- 
pressure reservoir during the no-load condition; controlled 
valving can prevent backflow during the operating stroke 
Another answer is to make the rod stroke adjustable—or 
design the product to be insensitive to small variations 
in stroke. 

This example of a non-compensated design shows what 
happens if temperature rise is too high: The coefficient 
of thermal expansion of a silicone fluid is about 6.5 x 
10*/°F. A 100° temperature rise in any contained 
volume corresponds to a volume compression of 6.5%, 
and raises the pressure about 10,000 psi. Such a spring 
would have poor repeatability. 


Future for Liquid Springs 


The first and still most popular application for liquid 
springs is in aircraft landing gear 


Response times are 
almost instantaneous, repeatability excellent, maintenance 
problems nearly nonexistent. And even with high pres- 
sures, total stored energy is small, and liquid springs are 
safe—unless brittle materials are chosen. Other applica- 
tions are also attractive, particularly where space is at a 
premium and cost is secondary. Such springs have been 
successfully used ‘>r railway buffers, presses, dies, and 
draw benches. 

Automobiles have been operated experimentally for 
periods of over five years with the conventional leaf 
springs replaced by small liquid springs. Costs are higher, 
but inherently a single dual-rate liquid spring can—in a 
single package—replace a conventional spring, overload 
spring and shock absorber. And mass production would 
certainly make the price competitive. Trucks and sta- 
tion wagons as well as automobiles can take advantage 
of a dual-rate liquid spring that gives a ride like a passen- 
ger car, yet carries loads like a truck. 


For REPRINT of above article, just check E100 on one of the 
Reader Service cards bound in this issue. 
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Performance of Four Typical Spring Types 





Nested: 
— Liquid 
Belleville | Tapered 
washers rings 
Useful range: 
low load 1 oz 20 Ib 2 ton 100 Ib 
high load 10 ton 100 ton 150 ton 200 ton 
force vs low to high high med. to 
deflection high high 
stroke short to short short to short to 
long med. long 
Damping ability) low low low to 
high 
Relative cost low high 














An example: for 50,000-Ib load, 5-in. stroke: 


Size, in: length | 68 37 24 | 17 
dia 11.5 8 5 3 











Compressibility of liquids (approximate) 


l2 


° 


ession, 9 


r 
' 


Fluid comp 


Common fluids 

for liquid springs are Dow-Corning type F-4029 
Curve A) and type 200 (Curve B). Each is silicone 
based, has viscosity of 100 centistokes at 77F 
Other four curves are for reference only—these 
fluids would not ordinarily be selected 


EDITOR’S NOTE: For comparison of spring actions, and how 
design can use them to best advantage, also see: 

Glass-fiber Sleeve Springs, on p 60 of this same issue. The 
article describes an interesting new development for absorb- 
ing impact energy. 

Multi-rate Helical Springs, Jan 20 ‘58, p 76. Tips for get- 
ting other than constant stiffness, by preloading each spring in 
a stack separately or by having certain coils “bottom out” 
first. 

Compression Spring Design, Jan ‘57, p 206. Described is a 
graphical method to design helical springs; it considers buckling 
as well as stress, wire size, and coil diameter 
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DESIGN FEATURES 
IN NEW PRODUCTS 


Battery 


Simplicity of design 
is prime reason for smal] size and light weight. Basic choice 
of disk for recording media results in a drive requiring only 
rotary motion and record/playback mechanism, both mounted 
on a single pickup arm. To eliminate problem of record cen- 
tering during playback, the disk is grooved like a phonograph 
record. Grooves also stiffen record for easier handling. 
Centrifugal governor keeps the motor within 2% of its 
300-rpm operating speed, with a voltage range of 5.5 to 7 
volts. A rechargeable nickel-cadmium battery (6 v, 1 
provides a minimum of 10-hr operation per charge 


3 amp-hr) 


Rapid stop-start...” 


control is essential for accurate dictation. A pivoted elastic 
wheel, operated by electromagnet, engages and disengages 
the motor as required. Light weight, slow-speed (9.4 rpm) 
turntable is stopped by friction of the magnetic head in 1/20 
second and reaches operating speed in 1/14 second 

For playback or correction, turntable is reversed by a revers 
ing wheel between the elastic wheel and turntable 
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Single Wheel 
for Several Jobs 


Elastic-surfaced wheel provides speed reduction, 
friction drive and right-angle takeoff for dictating 
machine. Magnetic recording disk combines ad- 


vantages of record and magnetic tape. 


Briefcase-size dictating machine is only 12 x 8 x 2% in., 
weighs 5 lb 11 oz, uses 6-in. disk that provides 10 minutes 
of recording time. Upper frequency of 2500 cps is sufficient 
for intelligibility but a 5000-cps cutoff is used to reduce con- 
centration required by a typist who works from recordings. 
Microphone has on-off switch plus 4-position button for record, 
stop, playback or reverse. Traveller dictating machine was 
developed by Telefunken GmbH, Ulm/Donau, W Germany. 


Stop _ 
+ Pivot 





PRODUCT DESIGNS 


Small Car Repaired Easily, Needs Little Lube 


Rubber ard plastic bushings plus sealed bear- 


ings make routine grease jobs a thing of the 


past with this car. Merely lubricate a few key 


points every 12,000 miles, or once a year. 


Separate body-chassis construction here is a_ radical 
change in present automotive construction theory, which is 
moving toward a unitized body-frame. Engine used is 
a 4-cyl, 948-cc-capacity, overhead valve unit developing 
38.5 bhp at 4500 rpm. Dimensions of the 2-door sedan 
shown are: wheelbase, 91 in.; track, 48 in.; length, 153 in.; 
width, 60 in.; height, 52 in.; dry weight, 1680 lb. Called 
Herald, the car is produced by Standard Motor Co, 
Coventry, England. 




















Seven assemblies . 
bolted to the chassis make up the body structure 
1) Dash and windshield assembly including shelf sides, wind 
hield frame and front floor 
End assembly reaches from front floor joint to car rear 
'wo doors, each made of inner and outer panels 
Roof assembly 
Sill assembly helps knit body panels to floor. 
Front valence assembly includes bumpers, over-riders and grill 
Pivoting, front-end assembly comprising front fenders, wheel 
wells, and hood. 
his method of construction simplifies assembly and repair opera 
tions since individual assemblies can be repaired or replaced 
lhe tilt-up front end (photo at top) pivots above bumper (photo, 
left) giving excellent access to all engine and front-end components 
Entire front-end assembly can be removed for major engine work. 
Splash shields between wheel wells and engine are made of flexible 
plastic sheet riveted in place 'his reduces possibility of body 


rattles or corrosion, and increases engine accessibility 
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Rigid-backbone 

hassis supplies needed strength at the differential where all 
rear-suspension units are mounted. Box-section outriggers and 
sills welded to the backbone supply necessary body support 
ransverse leaf spring used at rear is bolted directly to the 
differential, which is mounted in rubber bushings to eliminate 
vibration transfer to the body. Swing axles, at rear, have only 
one conventional universal joint per shaft and are positioned 
by radius rods. Wheel hubs are located at end of leaf spring 
in shackles which allow for lateral deflection when wheels 
deflect vertically. ‘Transmission configuration needs no splines 
on propeller shaft since flexible mounting of engine-gearbox 
and differential compensates for misalignment during opera 
tion 

Front suspension is conventional A-frames and coil spring 
vith an antisway bar to reduce body roll. Steering is by rack 
ind pinion with a swing arm at each end of the rack 
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Once-a-year lubrication 
is provided by using sealed roller bearings and in orpor 


ler 
ie! 


i 
eservoirs at critical points Extensive use of rubber 


uushings has eliminated many grease fittings entirely 


12,000-mile check required for th 


rack and pinion, fan, water 


wheel bearing 

pump and lower trunnions of th 
front-wheel spindle Nylon bushings, which require no lubrica 
tion, are used in the balljoint at the upper end of the front-wheel 
spindles, connecting trunnion between the lower 
\-frame, between the lower A-frame and its inboard | 

in the balljoint connecting the steering linkage to the wheel 
ised at the upper A-frame | 
and at the eyes of the transverse leaf spring used in th 


pindle nd 


ber bushings vhi h run dry al 


suspension All universal joints on the driveshaft and 


use sealed roller bearings prepacked at assembly 
| 





Sleeve and slotted- 
barrel . . 
combination absorbs shock of 
piston propelled by 0.22-cal 
blank. Taper in barrel causes 
sleeve to expand. Assembly 
is part of experimental tool 
for driving fasteners, shown 
in insert 


GLASS-FIBER SLEEVE-SPRINGS 


This latest development from the research laboratories of a world-famous 


gun manufacturer can handle almost five times the kinetic energy 


from impact than can equivalent steel springs. 


Here are charts and equations giving their stress, 


spring, and energy-absorption characteristics, and a sample design problem. 


DR KARL MAIER 


Scientific Advisor 
Wincheter-Western Division 
Olin Mathieson Chemical Corporation 


A cylindrical sleeve, composed of plastic-dipped wind- 
ings of glass fibers, has shown amazing ability to absorb 
the energy of masses moving at high speeds. This new 
concept in springs, developed in the author’s laboratories 
as a buffer in the Ramset powder-actuated tool, has 
many possibilities for application in other devices that 
must withstand repeated impact loads 

Reason why cylindrical sleeve parts have seldom been 
employed in the past as springs is that they are too 
rigid when made of metal and too weak when made of 
plastics. Reinforced glass fibers may be the ideal ma 
terial because of its unique combination of high elastic 
stress limit and an elastic strain limit upward of 3% 
There has been occasions where reinforced glass fibers 
were employed for helical springs (see “Plastic Springs,” 
June 56, p 183)—but such springs could not take 
high stresses because the glass fibers were stressed in 
shear rather than in tension. In the sleeve spring, pic- 
ture above with an experimental model of the new tool, 
the fibers are primarily wound around a mandrel in 
circular direction for maximum hoop tensile strength 
The sleeve is then slipped over a hollow, slotted barrel 
with an internal taper—the function of the barrel being 
to transfer the linear energy of the moving mass into 
radial energy (the sleeve absorbs energy by radial expan 
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sion). This sleeve-barrel combination can withstand 
the repeated impact of masses moving at speeds over 
150 ft/sec 
seldom can handle masses moving over 50 ft/sec with- 


out early failure or taking an excessive permanent set. 
PROPERTIES OF A GLASS-FIBER SLEEVE 


From research studies and tests on pressure vessels 
it was found that glass-reinforced plastics actually repre- 
sent a spring material of unique properties for the fol- 
lowing reasons: Glass filaments have a modulus of elas- 
ticity in tension of about 10,000,000 psi and an elastic 
elongation from 3% to 4%, resulting in an elastic 
limit from 300,000 to 400,000 psi. When winding a 
sleeve from a continuous, resin-dipped filament in cir- 
cumferential fashion a compound of high glass density 
(60% by volume and more) can be obtained (for de 
tails on filament winding, see July 20 759, p 46). 

Such unidirectional glass fiber structures were found 
to have moduli of elasticity in the range from 3,000,000 
to 6,000,000 psi, depending on the pattern of winding 
and glass density. The elastic limit of strain is upward 
of 3% (i.e., 0.03 inch per inch) and tensile strengths 
up to 200,000 psi have been measured in the direction 
of the fibers. Thus, the elastic limit stress practically 


whereas conventional mechanical springs 
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Stress, S, psi x |,000 


heintorced gloss fibers 
£= 6,000,000psi 


Se (working stress) 





—— 





0.02 
Strain, e, in./in. 


0.01 


Stress-strain diagram . . . 

of high-density, reinforced glass-fiber structure 
versus steel (both in tension). Shaded areas represent 
relative energy-absorption capabilities. 

















Compression Spring Washers 
Barrel slotted longitudinal 


Sleeve ~ _ direction 








prim 








Tapered Piston 
ws Tapered Piston 
with gloss-fiber sleeve 


Four methods of absorbing energy . . . 
of repeated impact of moving mass were 

investigated by author's laboratory. All except 
tapered-piston-sleeve combination had frequent failures. 


FOR HIGH ENERGY ABSORPTION 


equals the ultimate strength, and there is no zone of 
fiow or plastic deformation of the material between the 
elastic limit and the final breakage point 
the case with soft steel and other materials. 


STRESS-STRAIN DIAGRAM 


as is usually 


Elastic properties of such a unidirectional glass fiber 
structure (a rod with parallel fibers or a sleeve with ci 
cular windings) can be compared with those of spring 
steel by means of the stress-strain diagram illustrated 
ibove, which is based on the relationship 


S I 


where S tension stress, psi; « 


I modulus of elasticity. 


elongation, in./in.; 
Only the elastic range of 
deformation is considered here 

Steep line to the left represents stcel with E = 30,000, 
000 psi. ‘The line of lower slope represents the densely 
wound glass fibers with E = 6,000,000 psi. Therefore, 
1 glass-fiber sleeve is five times more flexible than a steel 
of identical dimensions. Elastic limit is assumed 
to be the same for both materials: S,,.. = 180,000 psi, 
which corresponds to maximum elastic elongations of 
0.6% and 3%, 


sleeve 


respectively. For repeated cyclic load 
100,000 psi, is 


assumed practical for both materials, which corresponds 
to elongations of 0.4% and 2.0% 


ing, a maximum working stress, S 


, respectively. 
VOLUME-EFFICIENCY COMPARISON 


Volume efficiency of a spring material is the elastic 
energy capacity, W, per volume V. For a structure 


under uniform tension, it is given by the equation: 


> Sein lb/in.3 


2E 


Thus energy-storage capacity is represented by the 
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under the 


fiber structure stores five times the 
spring steel in the same volume. 


shaded areas 


Vhe gla 


elastic energy of 


stress-strain Curve 


Unidirectional glass fiber structures have been applicd 
Here of gla 
fiber lies in the considerable weight reduction becausé 


mostly to pressure vessels the advantage 


for the same strength, the glass fiber structure need only 
to weigh 30% But with 


9 . G 1 } 
a spring, superiority over steel be 


as much a glass fiber stru 
ture is employed as 
comes even more striking: a glass fiber structure is up 
to eighteen times better than steel with respect to weight 


oth icnicy 


FOUR METHODS OF ABSORBING ENERGY 


\ conventional powder ictuated tool shoots a fastener 
it high velocity 
from the 


fastene! 


Chis high velocity is caused by the 


blank 


It was found from tests that a tool employing a 


vases directly on the 


cartridge icting 
captive piston, on the other hand, can work at a much 


lower velocity and is safer—but 
an efficient buffer 
ergy, of the piston 

Several 
of the piston were considered (see 
before the slotted 


chosen. Here are 


potentially require 


mechanism to absorb the kinetic en- 


technical methods of absorbing the energy; 
illustration above) 


barrel and spring combination wa 


the reasons why the other method 


were not successful 

Problem here is 
compression spring will 
The stres 
proportional to th 


Compression Spring as Buffer Device 


that a mass striking a helical 
ampli 
impact 


generate a fast-moving “ surge¢ 
tude of the head is 


With a spring made from round wir 


wave 
wave 


velocity. pring 


steel, a shear stress of 1560 psi is imparted for ea h foot 


per second on impact velocity Che time-displacement 


record on the following page 


hows the impact loading of 
a helical compression spring by a ma triking at 





It/sec. A point on each of the 28 coils of the spring 
traces a time-displacement curve. 

he mass, moving upward in this record, strikes the 
spring at point A, and propagates a wave through the 
spring (from A to B). Stress amplitude of the wave 
head is (45)(1560) 70,000 psi. 

Upon reflection at the fixed end of spring, the re 
flected wave superposes on that of the arriving wave, 
resulting in a total induced stress of 140,000 psi. Coils 
affected by the reflected wave are almost closed. In gen 
eral, helical compression springs at closure have stresses 
up to 160,000 psi. Therefore, with impact of 50 ft/sec 
and more, coils at the fixed end will close on reflection 
of the shock wave. With impact of 100 ft/sec and 
more, the front coils will have closed on first contact. 
For these reasons, compression springs tend to set or 
break after repeated impacts. 


Piston and Washers—Another possibility is to have the 
piston hit the barrel shoulder directly or through inte: 
posed washers According to theory, a velocity chang 
of 1 ft/sec at the end of the steel bar produces a com 
pression stress of 1780 psi. Assuming an impact velocity 
of 150 ft/sec, each bar is suddenly accelerated or decel 
erated by 75 ft/sec, resulting in a compression stress ot 
134,000 psi. Considering the actual shape of the barrel 
with its sharp changes of cross-sections, some stress con 
centrations of at least 200,000 psi can be expected. ‘This 
has been confirmed by test firing—the barrel showed 
permanent deformation after a few shots. 


Vapered Piston—Here a taper of included angle 2 a 
reduces the relative impact velocity of the two mating 
surfaces by a factor of sin a; for example, with a 14°, 
the impact velocity is reduced from 150 to only 36 ft/sec 
\lso, the shock wave is reduced proportionately—the 
wavehead now has only an intensity of 33,000 psi, which 
represents a drastic reduction. However, the repeated 
superposition of shock waves during the later phases of 
impact results in very high impact forces and early 
breakage. Impact stress can only be lowered by increas 
ing the radial expansion of the barrel. ‘This leads to the 
final configuration of a longitudinally split barrel. 


Tapered Piston with Glass Fiber Sleeves—linalized 
method employs a barrel with six longitudinal slots in 
the form of a six-prong collet. ‘The prongs deflect in 
the fashion of cantilever beams. ‘The barrel is surrounded 
by the glass fiber sleeve. (Olin-Mathieson holds patents 
on the configuration of this assembly—the sleeve, by 
itself, is not patentable ) 

Upon impact, the prongs expand the elastic sleeve 
until the kinetic energy transmitted from the piston is 
tored in the sleeve in the form of elastic energy. ‘Thus, 
the sleeve is the major energy storing member, while 
the barrel prongs act primarily as energy transmitting 
members. 


SPRING CHARACTERISTICS OF GLASS-FIBER SLEEVE 


Radial forces transmitted from prongs to inner surface 
of sleeve are assumed uniformly distributed; therefore, the 
load deflection rate of the sleeve in a radial direction is 


r 22 (LEg 


y Tm 


~ ~ levihsec 


= >= 
SS 
































Time-displacement record . . 
taken with drum camera shows surge waves in 
helical springs which contribute to failure. 


where P um of the radial forces transmitted to 
inner surface of sleeve, t sleeve thickness, r,, mean 
radius, L length, radial expansion of sleeve, EF, 

modulus of elasticity of glass fiber material along 
major direction of fibers. This is a linear rate and as 
sumed the same for both expansion and contraction, 
neglecting any internal damping in the skeve 

l'o illustrate the order of magnitude, a typical sleeve 
with EK, 3,000,000 psi, t 0.019 in.. L 1.25 in 
and Ty 0.655 in., has a load-deflection rate of: P/Y 
6,830,000 Ib/in. At a radial deflection y 016 inch, 
cach 60° arc sector exerts a radial force of 11,400 Ib 


STRESSES IN THE SPLIT BARREL 


lor optimum conditions, the sleeve should be centered 
over tapered portion of the barrel. Spring characteris 
tics of one of the prongs of the barrel can then be 
compared to that of a cantilever beam. Load-deflection 


rate, R, of one prong will be approximately 


beak 


Ri iL 


If F 30,000,000 psi, b 0.45 in., h 0.18 in., 
L, 2.75 in., then from Eq (4) R 950 Ib/in. With 
1 radial deflection y 0.010 in., the lateral load is only 
9.5 |b 

[his means that the radial loaddeflection rate of the 
steel prong is only about 1/1200 that of the glass fiber 
sleeve and the contribution of the steel collet to the 
spring rate of the buffer can rightfully be neglected. 
he steel prongs are only used here as force transmitting 
members, not as energy storing members. 


LOAD-DEFLECTION CHARACTERISTICS OF BUFFER 
ASSEMBLY 


Because of the negligible contribution of the steel 
prongs to the radial spring rate, the axial load-deflection 
rate of the buffer assembly (barrel and sleeve) can be 


related to the radial load-deflection rate P/y as follows: 


Q P :; 
tan a tan (a = p 
zr 
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Axial Load, Q,Ib 


mm w SA oO wa @ OO 


— 











Axial Deflection, x inch 


High damping characteristics . 
of glass-fiber buffer assembly. Colored area 
represents energy converted to heat. 


where O axial force transmitted from piston to barrel 


upon impact, x axial displacement during impact, 
a taper angle, and p friction angle which assumes 
i plus sign during the forward piston stroke (sleeve ex 
panding) and a minus sign during the return stroke 
sleeve contracting ). 
Substituting for P/y from Eq (3) results in 
Q 2r Eth 


tan a tan (@ * p)| 
fe 


i’ffect of friction on the axial load-deflection curve is 
hown in the above chart During the return strokc 
only about half the initially absorbed energy is returned 
Balance is converted to heat, as illustrated by the colored 
area. ‘Thus the buffer mechanisms has high damping 
characteristics 


degree of damping varying with taper 


ingle 
ENERGY ABSORBED BY THE BUFFER ASSEMBLY 


Basic function of the buffer assembly, of course, is 
to stop a piston of mass m, moving at a velocity v. In 


itial kinetic energy, I’, of the piston is 


But this equation oversimplifies the case In actuality, 


the energy absorbed by the buffer assembly is somewhat 


less: it is initial 


equal to the difference between the 
energy of the piston and the energy of the barrel and pis 
ton together at the midpoint of impact Thus the energy, 


E.,, absorbed by the buffer assembly is 


where m, mass of the barrel and \ relative impact 
velocity of piston on barrel 

[he maximum distance x., that a piston will travel 
from the moment of impact to the point where it comes 


to a full stop can be computed from 


(2) 
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Volume Efficiency 
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Volume efficiency 

of elastic materials. Chart has three logarithmic 

scales: stress, strain, and volume efficiency 


Amount of energy absorbed by the 


I’, because of friction loss 


tan a 
E, E4 
tan (@ + 


Lherefore, volume efficiency, E, 


where S, iverage tangential hoop stre 


DESIGN PROBLEM 


\ mechanism must rebuff a 0.3 Ib piston travelling 
at 150 ft/sec Barrel has a mass of 1.2 lb and a recoil 
velocity of 10 ft/s t. Inside radius of 
sleeve is 1.125 in 1.5 in.; safe hoop str 
80,000 psi; 1 » x 10° psi 


' 
p 5°; a 14°. Find necessary thickn« t, of fiber 
class sleeve and axial distance, x. travelled during 
Impact velocity \ 150 f 10 160 ft 
rom Eq (8): Ex 1145 in-lb 
rom Eq (10): 1 $30 in.-lb 
From Eq (11): \ 1.56 in 
0).24 in., and r, 
Krom Eq (6): Q/x 1,140,000 Ib/in 


0.045 in 


at piston imp 
ind length i 
(from previous tests ) 


inpact 


Iherctore t 0.052 In 


Therefore from liq } x 


For REPRINT of above article, just check E99 on one of the 
Reader Service cards bound in this issue 


EDITOR'S NOTE: Dr. Maier is well known to spring designer: 
for his analysis of surge waves in helical springs. His equations, 
which appeared in Surge Waves in Compression Springs, 
Aug ‘57, p 167, answered these questions: How fast do springs 
expand when driving a mass or when released alone? What 
is the maximum velocity that a spring can attain? 

Another helpful article by Dr. Maier is Your Guide to 
Springs that Store Energy Best, Nov 10 ‘58, p 71. His 
description of how to obtain time-displacement records can be 
found in Drum Camera—Best Way to Put Motion on Record, 
July 21 ‘58, p 78. For one free reprint of each article, write 
E48 and E34 on a Reader Service Card 





FLUID-FLOW MODELS PREDICT 
DESIGN PERFORMANCE 


Flow of gases and liquid through passages and around obstruction is often difficult 


to predict on paper. From the files of Battelle Memorial Institute come these 


unique case studies. They show how models are used to check design 


calculations—and to make sure that the fluids will behave as planned. 


A A PUTNAM and E W UNGAR, Battelle Memorial Institute 


“©ommit your blunders on a small scale and make your 
profits on a large scale.” This was the advice from Dr 
Leo H. Baekeland, inventor of Bakelite. And this is 
why engineering models make sense—they avoid expen 
sive blunders and suggest design changes at the stage 
where such changes can be made inexpensively. 

There are two types: visual models, usually smaller 
than full size, for checking appearance and layout of 
parts; and functional models for testing operation. Fluid- 
flow models are, of course, functional models. Unlike 
visual models, they are sometimes larger, sometimes 
smaller than full size. Furthermore, they may not be a 
complete model but simply a reproduction of those flow 
passages that are of interest. Nor are they necessarily an 
accurate copy of the actual equipment. For example, 
water may be used to study the flow of gas, in which 
case appropriate changes in scale dimensions will b« 
necessary to maintain the equivalent Reynolds number 


Water replaces liquid metal 


a 


Although some of these modeling techniques involve 
expensive equipment (wind tunnels, shock tubes, flow 
models for river beds, etc.) there are many such models 
that can be built economically. Because they are simply 
1 functional representation, the frills and details com- 
mon on other types of models can be discarded. In 
many cases, for example, they don’t have to carry the 
load imposed on the actual device, and they need not 
last any longer than it takes to get the necessary infor- 
mation. Therefore, they can be made of cheaper ma- 
terials; rough-and-ready construction methods will suffice. 
Not very pretty, but entirely practical 

Here are the details of several actual fluid-flow models 
Although the working fluid in the model is not necessarily 
the same as that in the actual device, the fluid chosen 
allows an inexpensive model with visible flow patterns 
accurately representing flow through the full-scale equip 
ment to which the principle will be applied. 


— 


When casting light metals . 

it is important to minimize the effect of turbu- 
lence, thermal gradients, and jet entry into the mold. 
These polished-lucite models of mold cavity and 
gating system permit visual inspection of the flow 
of aluminum. Water represents the molten metal— 
the kinematic viscosities are the same order of mag- 
nitude. Flow patterns and turbulence are visible 
through the lucite (bubbles in photo at left, dye 


tracer at right) and are recorded by a high-speed 
motion picture camera. Changes in the gating sys- 
tem as a result of this study gave reduced turbulence 
and an improved casting. 

This modeling technique is useful for studying 
three-dimensional transient flow. It gives informa 
tion on a simple, visual basis that no amount of 
instrumentation can surpass 
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Air is model for gas flow 
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Fluids predict air flow 


Air flow through fabrics . . . 
is of interest where cloth is used for parachutes, clothing, liquid filters, and 
dust collectors. Shown above is a flow pattern around two plastic rods represent- 
ing threads of fabric. Two cross fibers, perpendicular to those shown, lie upstream 
and are not visible under the pattern. The fluid, a special oil, has an index 
of refraction equal to index of refraction of the plastic from which the fibers 
and viewing tunnel are constructed. This gives an undistorted view of the fibers 
and flow characteristics. Air bubbles injected into the oil stream show direction 
of flow. Notice the clear view of recirculation pattern and cross flow on the 
downstream side of the rods. 

Use of a transparent model and fluid with same index of refraction is 
particularly useful for viewing three-dimensional flow through a large body of 
fluid which contains obstructions. 


Locomotive boilers . . 

must be carefully designed to assure smooth flow 
of hot gases. Poor distribution of air causes high 
cinder loss, clogging, severe cinder cutting, high 
maintenance cost, and eventual engine failure. Here 
is a small-scale model which illustrates flow through 
the front of a boiler. It is in two dimensions—simply 
a narrow slice through the center of the boiler in 
which simulated baffles and obstructions are clamped 
between two glass sheets. A water-bentonite solution 
represents the flow of hot gas. 

Flow patterns are made visible by placing this 
model between two polaroid filters oriented at right 
angles to each other. No light passes through these 
filters except where the bentonite refracts the light. 
In these areas, the flowing bentonite solution gives 
light patterns; dead spots are seen as dark areas 
This system is inexpensive and particularly valuable 
when only qualitative information is desired. 


Unique combustion model . 

simulates burning of fuel-air mixture in a section of a 
gas turbine combustion chamber. Initially, the heaters 
are off. Low-temperature air representing the air flow 
ing through the turbine enters the duct at left. High 
temperature air representing fuel gas is injected at 
the point in the model where the fuel nozzle is located 
not shown). The fuel-to-air ratio at any point in 
the model is therefore a function of the temperature 
measured with thermocouples) of air mixture at that 
point. 

The combustion process is simulated by adding heat 
turning heaters on) at each thermocouple in an 
amount that corresponds to fuel-to-air ratio at that 
point. Heaters are not turned on at points where 
mixture is too lean, or temperature too low to sup 
port combustion. By changing shape of combustion 
chamber, location of the fuel-injection nozzle, and 
amount of fuel (simulated by hot air) injected, a 
combustor can be built which gives smooth, even 
combustion. 

It is also possible to find the best point to start 
ignition by turning on a single heater and then turning 
on adjacent heaters as the temperature rises enough 
to support combustion. The simulated flame front can 
be studied by noting which heaters are on 





Gas simulates water flow 


Section of a water-cooled thermal shield . . . 

for a nuclear reactor is modeled using inexpensive ductwork 
and air as the working fluid. The shield consisted of a supply 
channel and two return paths. Because of its complexity the 
model was built to find what pressure drops to expect in the 
completed shield. 

The model is 11/2 times full size to give a Reynolds number 
with air approximately equal to that with water. Air flows 
into the lower duct at right, then into the middle return 
duct through the circular crossover tube at left end of model. 
A second circular crossover tube (left of the middle support 
passes through (but does not connect with) the middle duct 
and feeds into the upper return duct. The manometers (in 
background) measure pressure at critical points in the system 


Simulating flow of particle-laden gas 


Air flow 


Rock chips ; 
are removed from drill holes by forcing compressed air through 
the drill and blowing chips up between wall of the hole and 
drill shank. At high altitudes such air-bailing procedures become 
increasingly difficult and large chips, too heavy to be lifted 
out of the hole, fall back—resulting in decreased drilling rate. 
This test was set up to find what change in air compres- 
sion capaci?) was necessary to compensate for changes in 
altitude. Th drill hole is reproduced with various sizes of 
plastic tubing; actual drill pipe forms the inner wall. Air, 
passed at a measured rate down this pipe, forces up rock 
chips of various shapes and density which have been placed 
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Deposits on heat-exchanger tubes 

decrease heat transfer rate and impede flow of gas passing 
around tubes. This sketch of a heat-exchanger model shows 
location of deposit; numbers indicate amount of material 
built up on each tube. 

The model was made full scale. Plastic tubes were 
covered with absorbent paper which was cut into strips 
along the axis of each tube. Small fluorescent particles were 
dissolved in methyl alcohol and the solution atomized to rep- 
resent the flow of dust-laden air. Particle size correspond- 
ing with that in the prototype was obtained by controlling 
evaporation rate. Amount and location of deposit on each 
tube was found by washing the particles from the strips 
and measuring density by photo-fluorometric methods 


at the bottom of the hole. A motion picture camera measures 
exit velocity by “stopping” motion of chip at timed intervals 
as it passes graduations on the side of the plastic tube (three 
frames to left of photo). 


EDITOR’S NOTE: For full color pictures of typical models, 
both visual and functional, see “Models Show How . . .,” 
Sept 16 ‘57, p 99. And for examples of how models can aid 
layout when a large number of mechanical and electrical 
elements must be squeezed into a small package, see ‘Use of 
Mock-ups in Design,” Oct ‘56, p. 183. 
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INDUSTRY’S MODERN, PRECISION MACHINES GET 


ATE 


RICATIONS 


WITH ALEMITE ACCUMATIC* CENTRALIZED SYSTEM 


While you’re in the design stage—remember that no machine, no matter how 
simple or complicated its function, is really modern unless it is equipped with an 
automatic lubrication system. 


Machines with multiple bearings or dangerously located bearings need lubri- 
cation from one central point in seconds. Vital high-precision lubrication at all 
times. And they'll get just that— with an Alemite Centralized System. Accumatic 
valves in this system are specially designed to provide an accurate quantity of 
lubricants to all machine bearings while the machine is in operation. With fluid 
oils and lighter greases of N.L.G.I. No. 1 rating. 


Tests of the Alemite Accumatic Centralized System show no appreciable 
variation in the amount of lubrication discharged after 73,312 cycles—the equiv- 
alent of 122 years of twice a day lubrication service. 


Write for Alemite 
Accumatic catalog! 


Dept. AA-89 
1850 Diversey Parkway 
Chicago 14, Illinois 


CORPORATION 
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CIRCLE NO. 


AN ACCUMATIC 
SYSTEM OFFERS 
ALL THESE 
ADVANTAGES: 


Prevents application of wrong 
lubricant. 

Seals completely against dirt, grit, 
water 

No parts are neglected — lubricates 
inaccessible and dangerous 
bearings 

Eliminates product spoilage due 
to over-lubrication 

Services all bearings in one 
operation. 

Delivers exact amount of lubricant 
to bearing. 
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6 SNAP-ACTION . 


Diagrams show the basic ways to produce mechanical snap 
action. These will be supplemented with a further 


selection in a coming issue. 


S$ jap action results when a force is applied to a device over a period of time; buildup 
of this force to a critical level causes a sudden motion to occur. The ideal snap device 
would have no motion until the force reached critical level. ‘This, however, is not possi 
ble, and the way in which the mechanism approaches this ideal is a measure of its effi 
ciency as a snap device. Some of the designs shown here approach closely to the ideal 


PETER C NOY others less so, but may nevertheless have other good features 
Production engineer 

Canadian General Electric Co 

Barrie, Ont 





Dished disk . . 

is a simple, common method of producing snan action. Snap leaf made from 
spring material may have various-shaped impressions stamped at the point where 
overcentering action occurs. Frog clacker is, of course, a typical application. A 
bimetal made this way will reverse itself at a predetermined temperature 


force 
+ 
Motion 











Friction override 

may be used to hold against an increasing 
load until friction is suddenly overcome. 
This is a useful action for small sensitive ee 

devices where large forces and movements 

are undesirable. It is interesting to note Ratchet-and-paw! O 
that this is the way we snap our fingers, principle is perhaps the most widely used type of snap mechanism. Its many 

and thus is probably the original snap variations are an essential feature in practically every complicated mechanical 
mechanism. Moisture affects this action device. By definition, however, this movement is not true snap-action 
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MECHANISMS 





Snapped 








higid supports 





noe oo ee ee 


Over-centering 
devices find their greatest application in electrical switches. into many different mechanisms. In the final 


analysis, over 
Considerable design ingenuity has been used to fit this principle 


centering is actually the basis of most snap-action devices 





Resilient Spring 
bal/ 

















SJ 





Snap button Spring-loaded ball Ring retainer 


Sphere ejection . 
principle employs snap buttons, spring-loaded balls and catches, repeatedly. Action can be adjusted in design to provide either 


and retaining-rings for fastening that will have to be used easy or difficult removal. Wear may change force required 


— 


Pneumatic dump valve . 
produces snap action by prevent- 
ing piston movement until air pres- 
sure has built up in front end of 
cylinder to a relatively high pres- 
sure. Dump-valve area in low-pres- 
sure end is six times larger than its 
area on high-pressure side, thus the 
pressure required on the high-pres- 
sure side to dislodge the dump 
valve from its seat is six times that 
required on the low-pressure side to 
keep the valve seated. 
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f To Water 


PLANT MAKES STANDARD SCHRADER AIR PRODUCTS 
DO 65% OF THE WORK AUTOMATICALLY 


Tray Advance — a» 























Start To Spray 
Valve Control 
Actuating Mechanism 
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Regulator Lubricator 


Get full productive power from your manpower and machines, 
like this company. Simply take advantage of the air you already 
have! Hook up Schrader Air Products to fit your needs and 
get these benefits: 

AIR IS FAST AND ACCURATE: time operations to frac- 
tions of seconds, produce at high speed. AIR IS TIRELESS: 
keeps going when fingers fail. AIR IS ECONOMICAL: saves 
you time, money and effort. AIR IS SAFE: reduces operator 
fatigue and machine-fear. 

These are benefits every shop needs. Get them all when you 
automate with Schrader ... the finest line of Air Cylinders, 
Valves and Accessories ... and ideas for cutting your operat- 
ing costs. 


Here’s a typical example of how companies 
can automate with air. The hookup of 
Schrader Air Products in the large picture 
was used to perform repetitive operations by 
General Baking Company, Detroit, Michigan. 
A tray of loaves moving on a belt trips a 
Schrader 2-way valve which actuates the 
water spray mechanism—and starts the 4-way 
valve-operated reciprocating system. The 
4-way valve operates the cylinder which sifts 
poppy seeds onto each loaf in turn. This was 
formerly repetitive hand work. Schrader rep- 
resentatives helped plan this effective air 
system, as they have helped plan innumer- 
able others. 


Use the full Schrader line to do your air control 
selecting. Your Schrader distributor can help you 





pinpoint what you need. For more data write: 


A. SCHRADER’S SON 
Division of Scovill Manufacturing Company, Incorporated 
477 Vanderbilt Avenue, Brooklyn 38, N. Y. 





@ division of SCOVILL 
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QUALITY AIR CONTROL PRODUCTS 
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SteepGrave CONVEYOR BELTING 


Whatever became 
of Gravity? 


It’s hard to believe that these cartons are not nailed down 
to the U. S. SteepGrade Belts, so steep is the angle of de- 
scent. The scene is the American Can Company’s plant in 
Baltimore, Md., and these light, smooth-finished cartons 
are being carried at an angle of 45 degrees—with no slippage. 
The sharp angle is necessary because existing floor beams 
and walls limit the space. 

Before the installation of U. S. SteepGrade Belts (there 
are 10 in all) the cartons went down chutes. This often 


Mechanical Goods Division 


Exclusive “gripper cleat” construction means the cleats are 
not attached or cut in; they are molded—a true and integral 
part of the belt—and cannot be torn off by heavy boxes. 


caused pile-ups at the bottom, with spilled cans, broken 
cartons and lost tempers. But SteepGrade now offers con- 
trolled descent, with cartons evenly spaced. Exclusive “grip- 
per cleat” construction holds the cartons firmly—even at 
steep, gravity-defying angles—thereby saving valuable floor 
space, conveyor length and belt footage. 

When you think of rubber, think of your “U. S.“ Distributor. 
He's your best on-the-spot source of technical aid, quick 
delivery and the finest quality industrial rubber products. 


United States Rubber 


WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 


Rockefeller Center, New York 20, N.Y. 


72 CIRCLE NO. 72 READER SERVICE CARD 


In Canada: Dominion Rubber Company, Ltd. 
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GEAR-FORCE ANALYSIS (conrnueo) 





unusual design 
in upset forging... 


BALL-JOINT HOUSING for 
the steering and driving me- 
chanism of the Clark Equip- 
ment Company’s line of Four- 
Wheel Drive MICHIGAN 
End Loaders and Turbo- 
Dozers formerly produced as a 
steel casting is now turned out 
by Commercial as a closed-die 
forging on an 8-incl upsetter. 


80 Ib. forging replaces 95 Ib. casting 


A saving of 15 Ibs. of metal on each 
housing component is only part of the 
impressive cost cutting story made 
possible at Clark Equipment Company 
by a switch to upset forgings. 

When the parts were produced by Com- 
mercial as closed-die forgings on an 8- 


inch upsetter Clark Equipment reported: 


1. An initial cost saving of 90¢ per part. 

2. Closer tolerances for a 10% machin- 
ing cost saving. 

3. Norejects due to hidden metal defects. 


ple's 





| 
L_ 1914" + % 


UNUSUAL SHAPE and characteristics notwith- 
standing — flanged on one end, belled on the 
other, and open on both ends—Commercial engi- 
neers proved this part could be produced as 
an upset forging with greater cost savings. 
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Now, this important component not 
only costs Clark less per unit, but 
because of its controlled grain flow and 
efficient metal distribution it provides 
maximum tensile and torsional strength 
to resist unusual operating strains as 
well as massive and unpredictable shock 
and load. Longer operating life and 
trouble-free performance are assured 


And because forging impact and pres- 
sure produces a more dense, more uni- 
form metal structure, forged parts 
absorb and dissipate heat at a uniform 
measurable degree. Obviously, that 
means elimination of distortion prob- 
lems in heat treating. It also means 
fewer rejects during machining, since 
this dense uniform forged metal has no 
hidden internal flaws. 


With new forging techniques continu- 
ally unfolding to meet specific job 
requirements, more original equipment 
manufacturers are increasingly looking 
to upset forging to help solve their com- 
ponent forming problems -— stronger, 
lighter, more compact parts at less cost 
per unit. 


Many parts like this unusually shaped 
housing for Clark Equipment, which 
were formerly considered impossible to 
forge, are now routine at Commercial 
An early check with Commercial’s forg- 


ng engineers on your particular com- 
ponent forming problem may pave the 
way for improvement in your product 
design and production methods—could 
save you time, money, and help im- 
prove performance and operating life 


WHEN AN UPSET FORGING? 


Check your part forming problems 

against this list of “bench marks” for 

parts requiring: 

@ Reduced weight, thinner section, greater 
strength 


@ Consistent soundness — no losses due to 
porosity 


e@ Good appearance—smooth, close-grained 
surface 


e@ Superlative shock and fatigue resistance 
@ Uniform response to heat treatment 


e Cost-cutting advantages in finishing—less 
waste metal, reduced machining, no 
rejects due to hidden flaws 


Address The Commercial Shearing 
ind Stamping Company, Dept. G-34 
Youngstown 1, Ohio 


LOMUERCIAL 


shearing and stamping 
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Recycling controller . . . 

gives user option of one-count switching, 
one-cycle switching and differential count- 
ing and Quick manual zero 
reset permits unit to recycle from zero 
without 


is said to be no 


switching 


There 
and 


pause between cycles 


cumulative error 
mechanism remains in step with uninter- 
rupted counting process, making it suitable 
for continuous as intermittent 
Electrically oper 


ated unit handles speeds to 1000 counts 


well as 
ounting applications 
per min. Can be preset to any cycle from 
1 to 100 counts by turning a single knob 
dial. Operates on standard 115-v, 60 cps. 
For wall or panel mounting. Counter and 
Control Corp, 4503 W Brown Deer Rd, 
Milwaukee 18. 


Circle 300, Reader Service Card 


Resetting pneumatic fuse . . . 
prevents blow-down of high-pressure gas 
systems caused by failure of regulating or 
ontrolling components. Also prevents in- 
jury to personnel due to breaks in pres- 
sure lines and hoses. Accuracy of shutoff 
point: 250 + 10 scfm 
inlet portion allows upstream system to 
be bled off after elimination of trouble. 
Needle bypass valve may be substituted for 
bleed valve. For No. 10 unit, pressure 
drop is said to be less than 10 psi at 200 
scfm. Operating pressure is 1600 + 20 
65 to 
units, 
Fuses are available for wide range 
of temperature, 


Bleeder valve on 


psi; Operating temperature range, 
140 F. 


9 oz 


Weighs 13 oz; airborne 
and line sizes 
In 100 to 200 quantity, standard fuses 
range from about $25 (for No. 10) to 
$50. Delivery, about 3 wk. Aerodyne 
Controls Corp, 1783 New York Ave, 
Huatington Sta, NY. 


Circle 301, Reader Service Card 


pre ssure 
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PROCESSES 


Pliable metallic packing .. . 

suitable for temperatures to 700 F, with- 
stands high pressures and is impervious 
to water, steam, acid or oils. Said never 
to deteriorate or harden, packing comes 
in 1-lb wrapped cakes. Material is broken 
off cake and stuffed into box, gland or 
shaft by hand, eliminating need for vari 
ous sizes. Material conforms to rod or 
shaft and is said to be self-lubricating, 
because of antimony content that results 
in frictionless running. Compensates for 
inequalities that may exist in worn or 
out-of-round shafts. Acid-free packing has 
lead base that renders it impervious to 
acids with which it contact. 
Can be used in valves, stuffing boxes, pis- 
tons, cylinders, valve stems, centrifugal or 
rotary shafts. $3.50 per lb. Newage Indus- 
tries Inc, 222 York Rd, Jenkintown, Penna. 


Circle 302, Reader Service Card 


comes in 


Grounding-terminal screw . . . 
performs three functions when used in 
appliances requiring electrical grounding 
protection. Enamel reaming point removes 
porcelain enamel, paint or other finishes 
from hole; fastener cut threads deep into 
bare metal of panel; preassembled tab 
washer, with legs adaptable to various 
ground wire sizes, retains wire loop under 
bearing surface for max electrical con- 
ductivity. Screw is 10-24 size, § in. long 
and made of heat-treated steel. s-in 
slotted hexagon head fits standard socket 
wrench. Unit is plated for corrosion re 
sistance and meets UL use requirements 
$27 per 1000; delivery, 5 to 6 wk. Shake- 
proof Div, Illinois Tool Works, St Charles 
Rd, Elgin, Il. 


Circle 303, Reader Service Card 


Miniature cam switch .. . 

is hermetically sealed and has company 
guarantee of 100,000 cycles of operation 
500,000 contact 
Originally designed for use in guided mis 


minimum and breaks 
sile systems, Operation is from 24 to 30 v 
Current 
Unit is for 7-pole, 18 


with 


de at 257 F ambient temperature 
rating is I amp 
position and 


shorting interrupter 


homing features. Over-all dimensions ar 
13 x 184 x 23 in 
about $250, depending on specifications 
and quantity. Approximately 8 to 10 wh 
delivery. ‘Tech Laboratories, 46 E Edsall 
Blvd, Palisades Park, NJ. 


Circle 304, Reader Service Card 


Basic switch lists for 


Silicone sponge rubbers .. . 


cure at room temperature and are for 
such applications as void filling, cushion 
When vul 
canized, both compounds form resilient 
sponge. Said to provide resistance to tem 
perature ozone and 
sunlight. Primary difference between the 
two compounds is degree of resiliency; 
RTV-160 is more resilient than RTV-120 
Pot life and sponge properties of each com- 
pound, however, may be varied to meet 
particular applications 


ing and vibration damping 


extremes, weather, 


Smaller pore size, 
accompanied by reduced pot life, can be 
obtained by increasing concentration of 
curing agent. Sample of RTV sponge rub- 
ber compound is available. Cartons of 
124-lb kits are $94.80 for 10 or more. Also 
available in 1, 5 and 55-gal. containers 
Available from stock. Silicone Products 
Dept, General Electric Co, Waterford, 
NY. 

Circle 305, Reader Service Card 
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Direct-acting explosion proof 

solenoid valves. . . 

in 2- and 3-way types have watertight 
housings. Miniature solenoids are small 
ported and have brass or stainless steel 
bodies and coil housings of high-strength 
cast iron, cadmium plated, with 4-in. 
threaded conduit hub as integral part of 
housing. Designs may be ordered for 
normally closed or open or universal oper 
ation. Said to average several ounces less 
than comparable valves currently available 
and to be quiet in operation 
in any mounted position. As with general 
purpose miniature solenoid valves (PE— 
July 6 '59, p 90), available in pipe and 
tube connnections over orifice range of 
vz to 4 in. for two-way units and gs to 
ts in. for three-way types. Hoke Inc, 
197 Piermont Rd, Cresskill, NJ. 


Circle 306, Reader Service Card 


Operate 


Solenoid operates at 1000 F... 


on continuous basis. 
of coil 


Use of new method 
and bobbin manufacture is said 
to make possible this continuous rat 
ing under extreme elevated temperatures. 
Designed for strokes of 0.010 to 0.060 
in. At 0.010-in. stroke and 1000 F, 
solenoid will operate min force of 15 Ib. 
Requires power source of 18 to 30 v de. 
Coil resistance at 1000 F is 35 ohm. 
Available with standard mountings or with 
special mounting configurations. Measures 
1% in. dia and weighs 1.3 Ib. Special sole 
noids to operate in 1000 F range may be 
supplied to customer specifications. Rocker 
Solenoid Co, Telecomputing Corp, 140 
N Marine Ave, Wilmington, Calif. 
Circle 307, Reader Service Card 


Electronic servo amplifier . . . 
and power supply for instrument servo 
systems will control a wide range of ac 
servomotors with mechanical power out 
puts up to 10 w. Electronic amplifier 
will accept low-level ac signals from vari 
ous existing transducers and from an ac 


76 


feedback tachometer. Output power from 
amplifier is available at various impedance 
levels via combined matching and isola 
tion transformer. Power supply converts 
ac input voltage to filament and dc volt 
ages needed to operate amplifier. Also pro 
vides excitation voltage for external signal 
displacement transducers when used as 
signal source. Pilot lights on power sup 
ply indicate existence of ac imput and dk 
output. Separate fuses protect ac supply 
line from filament and de voltage circuit 
overloads. Seneca Falls Machine Co, Elec- 
tronics Div, 19 Fyfe Bldg, Seneca Falls, 
NY. 

Circle 308, Reader Service Card 


Frequency converter... 

recties and filters  variable-frequency 
power to establish voltage level for opera 
Output 
frequency of power supply is controlled 
within 0.01% 


tion of transistor inverter section 


by crystal reference com 
with binary count-down 
Output voltage is 115 v ac + 5% for all 
Har 
Input 
voltage range is 95 to 135 v ac and input 
frequency from 360 to 980 cps. Unit 
is said to be capable of handling loads 
of any power factor within v-amp rating; 
to start 


bined circuit 
load and input voltage variations 


monic distortion is less than 5% 


withstand short 
circuits continuously, without damage and 


without overheating 


motors and to 
Designed to with 
vibration and shock encoun 
tered in military service. Power Supplies 


Inc, Highland, Il. 
Circle 309, Reader Service Card 


stand severe 


Constant-force spring .. . 

acts as retaining band when snapped onto 
Steel clip has 
capacity to be opened and closed without 
taking permanent set. Strips of spring ma 
terial have been prestressed to given curva 
ture. When expanded slightly from this 
natural diameter, they exert 
bracing force because of 
Hunter 


shafts or similar members 


strong em 
residual 
Lansdale, 


these 
stresses Spring Co, 
Penna, 


Circle 310, Reader Service Card 


Totally enclosed 

brakemotor . . . 

is fan-cooled. Doughnut-type magnet in 
brake motor shaft to extend 
through and permits use of both mag 
netic brake and cooling fan, totally en 
and Weights are kept 
down through use of aluminum alloy con 
struction 


allows 


closed sealed 


All-aluminum alloy construc 
tion also is said to increase heat dissipa 
tion. Available in ratings from 1 to 30 hp 
in frame sizes of 182 through 326U. Drive 
motors can be standard squirrel cage, 
wound rotor or fluid shaft types. Reuland 


Electric Co, Alhambra, Calif. 
Circle 311, Reader Service Card 


Stock servomotors .. . 
including gearhead and nongearhead mod 
els, meet about 75% of present instrument 
Control 


are center-tapped for use in 


motor requirements windings 
push-pull 
ircuits and have standard impedances 
of 5400 or 2700 ohm, locked rotor and 
7400 ohm, no load. Stock two-phase mo 
tors are reversible, low-inertia types with 
high torque-to-inertia and include 
gear reductions of 5:1, 10:1, 30:1 and 60:1 


Windings for 


que ncies 


ratios 


special voltages or fre 


and high torques (intermittent 
duty 
25.] 


2 to 3600:1, and low-impedance con 
trol winding to match transistor-equipped 
amplifiers are available on request 


, a full range of gear reductions from 


Gear 
motors in stock series are 2té in. dia x 
Direct-drive model is 2%% 
Rated loads are 1.1, 2.5, 5, 15 
and 30 in.-oz at corresponding speeds of 
1300, 270, 135, 44 and 22 rpm, respec 
tively. National Pneumatic Co Inc, Holt- 
zer-Cabot Motor Div, 125 Armory St, 
Boston. 


59 
X £16 Mm 
in. long 


Circle 312, Reader Service Card 


Reversible shunt motor... 

with three lead connections is presently 
available at speeds up to 25,000 rpm and 
Said to be 
capable of max stability of speed under 
varied load 


torques up to 2000 in.-oz 


Tests are reported to have 
shown a change in motor speed, under 
varying loads, of less than 1% through 


CONTINUED ON PAGE 78 
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“SAME RATIO 
ee 


ee 


ed y + Wy Sa 


Both meet the job specifications — but 


one of these gear sets costs you 


NOW .. 567 stanvaro SIZES OF 
50° D A 


BOSTON 4 OMe GEARS 


SPUR Steel and iron 20 to4P. 
Fine Pitch Brass 64, 48, 32, and 24 P. 


MITER Cast Iron 8 to 2% P. Steel 48 to 4 P. 
Fine Pitch Brass 48, 32, and 24 P. 


BEVEL Steel and Iron 20 to 3 P. 
Fine Pitch Brass 48, 32, and 24 P. 


For complete listings 
see the BOSTON GEAR 
CATALOG No. 57 


PRODUCT ENGINEERING - AUGUST 17, 1959 


Every engineer knows the quiet-running efficiency and high strength 
of the 20° Pressure Angle tooth form. For most installations, the 20 
P. A. Gear that meets specifications saves an average of 20% in 
space, weight, and cost over the comparable 1442° P. A. Gear required. 


Now, the types and sizes of 20° P. A. Gears you need to make these 
big savings in your assemblies are available, anywhere in industrial 
U.S.A. and Canada, FROM STOCK at over 100 conveniently located 
BOSTON GEAR Distributors. 


Your local Distributor’s factory-trained gear specialist is at your 
service. Get detzils. Start making the savings you’ve been missing. 
Boston Gear Works, 71 Hayward St., Quincy, Mass. 


Advt. copyright by Boston Gear Works 


CALL YOUR NEARBY 


BOSTOW,... 
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Designers of hydraulic equipment wish- 
ing to increase pressures have been 
hampered by the lack of dependable, 
extra high pressure hose. With the in- 
troduction of Anchor's “SUPER-SPIRAL” 
Hose, these limitations have been re- 
moved. This hose is already finding 
wide usage in the replacement of old 
style braid hose to obtain greatly ex- 
tended service life. 

This hose, available in sizes from 
3/16” to 142” has either 4 or 6 plies of 
all spirally wound heavy wire rein- 
forcement, with no crossed wires to 
fatigue, break and weaken hose. 

It offers a completely new maximum 
pressure range for the hydraulic engi- 
neer,—opens up new horizons for the 
hydraulic designer. 


© 4 or 6 Plies of Spirally Wound 
Wire Keinforcement 

¢ Maximum Working Pressures 
from 12,500 psi (3/16” 1.D.—6- 
Ply) to 2500 psi (1% 1.D.—4-Ply) 

e Heavy Wire, .022” Dia., Rein- 
forcement 

¢ All Spirally Wound—No Braid, No 
Crossed Wires That Lead to Wire 
Fatigue 

* Available with Any Anchor 
Pressed-On Couplings 


=o 





OIL RESISTANT 
NEOPRENE 
INNER TUBE 








PLIES OF 
WOVEN FABRIC 








WRAPPED 
HEAVY WIRE 
(.022” DIA.) 


WITH 
INTER-PLY 
FRICTION 

LAYERS 


4 OR 6 PLIES 
x SPIRALLY 





Oil AND 
WEATHER 
RESISTANT 
SYNTHETIC 
RUBBER 
COVER 





FOUR PLY 


SIX PLY 





PRES. (psi) 


MAX. WORK. 


MIN. BURST. 


PRES. (psi) 


MAX. WORK 
PRES. (psi) 


MIN. BURST. 
PRES. (psi) 





10,000 


40,000 


12,500 


50,000 





8,750 


35,000 


11,250 


45.000 





“o" 7,500 


30,000 


_ 


40 





Andy Anchor says: 


You will find all de- 6,250 


25,000 


An 





scriptive details and a /4 5 000 


20,000 





specifications on An- 
chor’s new “SUPER- 


16,00¢ 





SPIRAL” High Pressure 


12,000 





Hose and the Cou- 
plings in a special 


10,000 





data sheet now avail- 











8,00 














able on request. 


See Us 
At SAE Show 
Milwaukee, 
September— 
Booth No. 156 


332 No. Fourth St., Libertyville, til. 


Branch Plants: Dallas, Texas; Plymouth, Michigan 
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New Parts and Materials. . .continued 


temperatures of —65 to 450 F. Motor 
characteristics may be varied to produce 
such combinations as high speed/low tor- 
que or low speed/high torque. Motor char- 
acteristics can also be varied in same direc- 
tion. Hydro-Aire Co, 3000 Winona Ave, 
Burbank, Calif. 

Circle 313, Reader Service Card 


Pulse-air poppet valves... 
is used to energize pilot-operated air-con- 
trol valves. May be actuated by manual or 
mechanical means, directly or remotely. 
Function is to release a measured amount 
of air from pilot chamber of air-control 
valve, upsetting static-pressure balance, 
which causes movement of valve spool 
and, in turn, changes directional flow 
through control valve. Opens and closes 
when plunger is compressed only, making 
it unnecessary to decompress plunger be- 
fore control valve is energized in opposite 
direction. 4-in. port unit is $8.75; 4-in. 
port unit, $15.95, FOB Holland, Mich. 
Valves are suitable for air-operated, auto- 
matic machine-tool equipment. Savage 
Engineering Div, Lithibar Co, 345 W 
14th St, Holland, Mich. 

Circle 314, Reader Service Card 


Solenoid-held panel switch .. . 
is for control panels that require electrical 
interlock system. Lighted pushbutton 
switch may be used in remote control ap- 
plications to monitor operation of equip- 
ment which switch controls. Solenoid 
feature cannot actuate switch; may be used 
only to hold circuit after switch is actu- 
ated. Unit may be wired without solenoid 
circuit, if desired. If solenoid is not 
energized, switch functions as momentary 
action control. Switch consists of colored 
plastic pushbutton, which may be heat- 
stamped with legend; an_ illumination 
source (two 6 or 28-v lamps); a double-pol 
5-amp switch and 28-v solenoid integral 
with pushbutton mechanism. Unit re- 


(Continued on page 82) 
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Hundreds of good reasons why 
' Clark “PM” Relays are worth waiting for 


The word is out about the most complete, integrated line 
of control relays available today. 

If your shipment of Clark “PM” Relays has been delayed, 
please be patient. There’s a very good reason. Seems like 
everybody wants them. 

It all began when Clark first announced the completion 
of a full line of “PM” Relays. We were literally snowed 
under by an avalanche of orders. 

We're happy to report, however, that our manufacturing 
facilities have been expanded to meet the demand and we're 
rapidly catching up—even though the avalanche continues. 

Is it any wonder when you consider the many advantages 
the Clark “PM” Relay line offers: modular construction 
that makes possible integrated uniformity, compactness 


yn He 


and flexibility...neater, more uniform panels...the 
greatest possible use of every square inch of valuable space 

Is it any wonder also, when you consider that every 
relay in the Clark “PM” line is manufactured with the 
same careful attention to detail that has long made Clark 
“the standard of quality” for industrial control 


No time-saving production short cuts are worth sacrific- 
ing this quality, even in the face of the tremendous demand 
created by customer preference. In fact, we're sure our 
customers wouldn't have it any other way. 

Your Clark Controller sales representative or distributor 
will be glad to give you more reasons why Clark “PM” 
relays are your best control relay buy—well worth waiting 
for. Contact him or write direct to Clark Controller yR2 


CLARK CONTROLLER 


Everything Under Control + 1146 E. 152nd St.» Cleveland 10, Ohio 
! | [| IN CANADA: CANADIAN CONTROLLERS, LIMITED © MAIN OFFICES AND PLANT, TORONTO 
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NEW... 
Today's “Tightest™ and 


The ROCKWOOD Type 316 
Double Seated Stainless Steel 
Ball Valve 





For Troublefree Handling of All These Fluids 


Potassium Sulfate 


Air 

Alcohols 

Barium Chloride 

Beer (In Alcohol Industry) 
Blue Vitriol; Copper Sulfate 
Brines 

Butane 

Butanol; Butyl Alcohol 
Calcium Sulfate 

‘ane Sugar Liquors 

‘arbon Dioxide (Dry Gas) 
‘arburetted Water G: 
‘ellosolve; Ethylene Glycol 
hina Wood Oil 

astor Oil 

opper Sulfate 

resylic Acid Dichloro-Difluoro- 
Methane; Freon 


Corn Oil 

Distillery Wort 

Ethyl Ether & Diethylene Glycol 
Epsom Salts 

Ethyl Alcohol 

Ethy! Sulfate 

Ethylene Glycol Monobutyl 
Ether; Cellosolve 

Fatty Acids 

Foamite Solution Alkaline 
Fruit Juices 

Fuel Oil 

Gases, Fuel 

Gases, Hydrocarbon 

Gases, Inert 

Gases, Refrigerant 

Gasoline Refined 

Glaubers Salt 


Glucose 

Glycerine; Glycerol 
Grain Alcohols 
Helium 

Hydrogen 
Kerosene 

Linseed Oil 
Lubricating Oil 
Magnesium Sulfate 
Methane 

Methanol 

Mineral Oil 

Mine Waters 
Molasses 

Neon 

Oxygen 

Pentane 

Petroleum Oil 


Printing Inks 
Producer Gas 
Propane 

Propyl Alcohol 
Return Condensate 
Salt 

Salt Cake 


Salt Water; Sea Water 


Sewage 

Shellac 

Sodium Sulfate 
Sodium Carbonate 
Soja (Soy) Bean Oil 
Sweet Water 
Tannery Liquors 
‘Titanium Chloride 
Vegetable Oils 
Water 

Water Glass 
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Toughest Ball Valve! 


Here’s the new 316 stainless steel ball valve 
that not only gives you maximum corrosion re- 
sistance, but also positive assurance of leakproof 
service! 

It’s Tightest because exclusive spring rings 
back up its double Teflon* seats . . . automati- 
cally compensate for pressure variations, wear, 
cold-flow deformation and temperature effects. 
With flow in either direction . . . under vacuum 
or 600 psi . . . seats always hug the ball. Low- 
pressure leaks just can’t occur! 

It’s Toughest because it’s the only ball valve 
with integrally cast flanges or screw ends. They 
stay leakproof even under constant vibration. 

The new double seated stainless steel valve 
also gives you all the famous features of other 
Rockwood Ball Valves: smooth, full round flow; 
easy 4 turn opening and closing; dead tight 
sealing without lubrication; and many more. 


ROCKWOOD 
BALL VALVES 


City 


PRODUCT ENGINEERING + AUGUST 17, 1959 


ROCKWOOD SPRINKLER COMPANY 
A Division of the Gomewell Company 
822 Harlow Street, Worcester 5, Massachusetts 


Name ° 


Company 


“Spring Pressure 
Compensated” 


For use at temperatures from -—65°F to 
+350°F, it can be easily modified for cryogenics 
applications. Just as ideal for vacuum service 
too... holds tight after long, continuous service. 
Send coupon for details on today’s most versa- 
tile corrosion-resistant ball valve. 





4 MODELS AVAILABLE- (Sizes %” through 2”) 


e 600 psi with screwed ends 


e@ 150 lb. flanged to M.S.S. with standard 
150 lb. face to face dimensions. Also 
available with 150 A.S.A. 


e 300 lb. flanged to A.S.A. with standard 
300 lb. face to face dimensions. 











*DuPont Reg. Teflon seals include seats and adjustable 
chevron stem packing. Also available with nylon or 
synthetic rubber seals. 


Title. . 


.. Zone State 
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Please send full details on the new Type 316 Double Seated Stainless Steel 
Ball Valve. 
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Uniform lift 
into equipment 
with 
DUFF-NORTON 
WORM GEAR 
JACKS 





Many designers find a ready answer 
to precise control of linear motion in 
machinery or equipment with built- 
in Duff-Norton Worm Gear Jacks. 


They are used singly, in tandem 
and in multiple jacking arrangements 
to position loads weighing from a few 
hundred pounds to as much as sev- 
eral hundred tons. 

When connected in tandem or 
groups of four, six or more, these 
jacks always raise or lower in exact 
unison regardless of load distribu- 
tion. They are also used for applica- 
tion of pressure, to push or pull and 
as linear actuators. 

Duff-Norton Worm Gear Jacks are 
self-locking and will hold heavy loads 
in position indefinitely without any 
creep. Since there is no fluid or air 
to leak, the action is always positive 


and maintenance is no problem. 
These jacks are available in eight 
standard models with capacities 
ranging from 2 to 100 tons and with 
standard raises from 6 to 24 inches. 
Special raises can also be furnished. 
To learn more about how Duff- 
Norton Worm Gear Jacks may be 
used in your equipment, send for the 
bulletin which shows engineering 
drawings of jacks, Duff-Norton 
Mitre Gear Boxes and typical appli- 
cations. Ask for AD-66DD. 


DUFF-NORTON COMPANY 


P.O. Box 1889 « Pittsburgh 30, Pennsylvania 


COFFING HOIST DIVISION + 


DUFF-NORTON JACKS 


Ratchet « Screw 
Hydraulic « Worm Gear 
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Danville, Illinois 
COFFING HOISTS 


Ratchet Lever « Air 
Hand Chain « Electric 


New Parts and Materials continued 


quires only slightly more than 1] sq in. of 
panel space. Electrosnap Corp, 4218 W 
Lake St, Chicago 24. 

Circle 315, Reader Service Card 


Permanent flexible adhesive. . . 
for general-purpose bonding is suited for 
cementing dissimilar plastics and plastics 
to nonplastics. Clear vinyl base has high 
solids content. Can be used as wet bond 
ing agent, contact cement or by reactiva 
tion technique. Bond is noncrystallizing 
Supplied in 3-0z tubes with nozzle tip 
in 1 gt and 1, 5 and 55 gal 
Schwartz Chemical Co Inc, 50-01 Second 
St, Long Island City 1, NY. 


Circle 316, Reader Service Card 


quantitics 


Self-indicating thyratrons... 

are made in cold-cathode and hot-filament 
types, as well as subminiature version of 
Cold-cathode 
heater power and provide 


former units require no 
surface flow 
indication for end-on viewing. Small puls« 
voltage, such as can be generated by tran 
sistor-equipped products, 1s superimposed 
on dc bias to trigger these tubes. Fila 
mentary-type indicater requires 4 w_ fila 
4.5 de grid bias. ‘Trig 
directly at 
dis harge 
cold-cathod 
glow, can be viewed from end-on or from 
any side. Tung-Sol Electric Inc, 95 Eighth 

Ave, Newark 4, NJ. 
Circle 317, Reader Service Card 


ment power and 
ger signals can be applied 
ground reference level. Gas 


glow, while not as brilliant as 


3-way solenoid valves... 

for general industrial use control media 
such as oil, air, water, vegetable and petro 
leum oils, inert gases, kerosene and gas 
oline. Mount in any position, directly to 
line, and operate on pressur¢ differential 
4 and 3 in. full effec 


tive orifice sizes in normally open, not 


of 5 to 150 psi z, 


mally closed and with directional control 
in standard and explosionproof constru 


(Continued on page 84) 
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How FALK stent cex) Couplings give your 


connected machinery Double Protection 





FIRST: They protect against shaft misalignment. Some degree of shaft 
misalignment is unavoidable—and unless protective compensation is pro- 
vided, additional loads are developed on shafts, bearings and other 
revolving elements. The result is excessive wear-and-tear—and often 
actual breakage....FALK Steelflex Couplings compensate for either angu- 
lar or parallel misalignment—or for the more serious condition involving 
both! The exclusive Steelflex gridmember which joins the two hubs is not 
fastened to either hub; thus, either hub can shift in any direction without 
imposing a load on the other hub. 


Yet, important as protection against shaft misalignment is to you, it is 
only one function of the truly flexible FALK Steelflex Coupling. 


SECOND: They protect against torque fluctuations which create excess 
wear on connected machines and frequently induce destructive shaft mis- 
alignment. The exclusive FALK Steelflex grid-groove design cushions shock 
loads, dampens vibration, reduces impact loads as much as 30 per cent. 
You get this extra margin of protection that can mean the difference 
between operating and breakdown! You save on maintenance costs. And 
—you prolong the service life of your machines!...For complete informa- 
tion, ask your FALK Representative or Authorized Distributor. Or— 
write direct for Bulletin 4100. 
FALK and STEELFLEX are Registered Trademarks 
THE FALK CORPORATION, MILWAUKEE I, WISCONSIN 
Representatives and Distributors in Mos? Principal Cities 
Manufacturers of Quality Gear Drives and Flexible Shaft Couplings 


A 


y { Photo shows portable pump unit con- 


»| nected to internal combustion engine 
s by a Type F FALK Steelflex Coupling 


Basic Type F 
FALK STEELFLEX COUPLING 
fills the needs of 90% 
of industrial applications 


This cutaway view shows the exclusive 
Steelflex design which provides torsional 
resilience with the strength of steel. This 
torsional resilience spreads peak or shock 
loads over a relatively long increment 
of time, thus greatly reducing stresses in 
connected machinery. 


The versatile Type F Steelflex can be 
used horizontally or vertically, without 
modification or special parts. It is ideally 
suited to 9 out of 10 applications. For 
unusual applications involving overload 
conditions, extended shafts, brakes, etc., 
standard designs of dual-purpose Steel- 
flex couplings are available. 


For most applications, you can give your 
machines the extra protection afforded 
by FALK Steelflex Couplings at no extra 
cost! 


FALK 


...@ good name in industry 





. Pe 
a 


“Trans-O-Matic. For low current 
ice, employ the new low-cost 
_ solenoid - operated T-100-A. Both are 
electrically operated . . . mechanically 
held, with no neutral position. Both 
feature Lake Shore's exclusive me- 
chanically-linked dual circuit breaker 
design for positive two-position 
transfer. 


Available in 2-pole, 3-pole total 
failure, partial failure, and under 
voltage protection, with many option- 
al features. 
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. 
NOW! TWO MODELS FOR NEW VERSATILITY 


fy 


SOLENOID OPERATED — 


To 600 volts, 100 amps AC with 
interrupting capacities to 15,000 
amp rms. 








New Parts and Materials continued 


tion are now available. Offered in wide 
range of voltages and frequencies. Built 
to UL standards. Bodies are made of naval 
forged brass; internal parts of stainless 
steel and brass. Soft, synthetic inserts and 
seals are said to provide bubbletight opera- 
tion. Diaphragm is coated nylon. Skinnet 
Electric Valve Div, Dept LL 136, 105 
Edgewood Ave, New Britain, Conn. 
Circle 318, Reader Service Card 


Mounts for mobile machinery... 
are said to isolate vibration and shock, 
and provide high internal damping by 
means of specially processed, high-density 
molded glass fiber materials, encased and 
bonded with neoprene. Mounts have 
built-in level control and are available in 
three standard sizes to handle load ranges 
to 8000 Ib each. By eliminating lag screws 
and special foundations, time savings in 
installation or relocation up to 90% are 
reported. Consolidated Kinetics Corp, 
1065 Dublin Rd, Columbus 8, Ohio. 
Circle 319, Reader Service Card 


Automatic air-hose coupling... 
is offered in four sizes, for 4, #, 4 and 3 
in. ID hose. No tools are required to 
couple or uncouple units. Straight push 
connects plug, locking it in socket regard- 
less of air pressure. Slight pull on knurled 
sleeve disconnects socket and plug, auto- 
matically shutting off air. Seal prevents 
leakage; swivel action of plug in socket 
prevents kinking of hose. Air passage 
through coupling is unrestricted. Lincoln 
Engineering Co, 4010 Goodfellow Blvd, 
St Louis 20. 

Circle 320, Reader Service Card 


Packaged converting 
systems... 

contain all necessary motor and generator 
switchgear with converter mounted as 
intricate part of cubical base. Controls 
include static exciter-voltage regulator. 60 
to 400 cps frequency converter has output 
of 30 kw when operated at 3428 rpm. Gen- 
erator is rated 30 kv-amp, unity power 
factor, three-phase, 120-v delta. Motor- 
generator set is of single-shaft, common 
frame, two-bearing construction. 60-cps 
squirrel cage induction motor rating is 45 
hp, 208 v, 3 phase with part winding for 
starting. Voltage regulation of 1% no 
load to full load with response time to 


within 5% of steady state voltage within 
(Continued on page 86) 
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This cylinder for a hydraulic press was cast and machined in 
a Biaw-Knox Steel Foundry. Weight— 231,000 pounds. 


‘fa 
) 


Blaw-Knox Steel Foundries have machine capacity 
to handle the most unusual product requirements 


Planing, turning, milling, or boring the most unusually 
dimensioned casting is no problem in a Blaw-Knox 
Steel Foundry. There you will find planers up to 15 feet 
x 15 feet x 36 feet, lathes with an 84 inch swing, and 
planer type milling machines up to 6 feet x 6 feet « 25 
feet. In the same machine shops, you will find the 
smallest precision tool room equipment. 

This huge line-up of tools is part of the basic equip- 
ment of each of the five Blaw-Knox Steel Foundries. 
Because Blaw-Knox is one of the world’s leading 
builders of rolling mills and industrial machinery, its 
machine shops are equipped to handle all of the opera- 
tions necessary to finish a steel casting for assembly 


into the complete unit or sub-assembly. 

Machining to exact specifications with a wide variety 
of tools is another way Blaw-Knox Steel Casting 
Service adds value to your product. There is no need 
to ship the rough casting to another location for 
machining. You have the advantage of a single respon- 
sibility from patternmaking to shipping. 

If you design or build a product using cast steel com- 
ponents, ranging from 50 pounds to 300,000 pounds, 
Blaw-Knox would like you to have a copy of our 
brochure detailing Blaw-Knox Steel Casting Service. 
Write to the Foundry and Mill Machinery Division, 
300 Sixth Avenue, Pittsburgh 22, Pennsylvania. 


STEEL CASTING SERVICE 
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MODEL B 

1/80 H.P. to 1/35 H.P. 
4-pole, 4-coil shaded pole 
AC induction type 


... for a standard line 
of motors adaptable to 
hundreds of applications 


RELY on GI 


Fractional H. P. Motors 


General Industries’ standard line 
of motors is adaptable, with slight 
variations, to literally thousands of 
applications. This means that your 
motor requirements can most likely 
be met without additional time- 
consuming engineering. 


If you are currently using frac- 
tional horsepower motors, or are 
planning a product that calls for 
their use, phone or write General 
Industries. We'll gladly make rec- 
ommendations—without obligation. 


MODEL A 
1/500 H.?. to 
1/45 H.P. 2-pole 
shaded pole 
AC induction type 


1/90 H.P. to 
1/45 H.P. 4-pole, 
4-coil shaded pole 
AC induction type 


Write today for catalog 
sheet and quantity-price 
quotations. 


THE GENERAL INDUSTRIES co. 


DEP \RTMENT GK « ELYRIA, OHIO 
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New Parts and Materials continued 
0.9 sec as well as low transient voltage 
dips and overshoot are features of the 
system. Panel has hinged access doors. 
Units are 244 x 24 x 79 in. high. Net 
weight is 390 lb. Kato Engineering Co, 
Mankato, Minn. 

Circle 321, Reader Service Card 


Explosionproof timer . . . 
controls two independently adjustable load 
circuits. Miniature repeat cycle dial timers 
meet NEMA specs of Class I, Group D, 
Division 1 and Class I, Groups E, F and 
G. Load ratings are 10 amp at 115 v ac, 
5 amp at 230 v ac or } amp at 115 v de. 
Unit has knob for setting of time internals 
of 4 sec to 4 hr in wide selection of dial 
ranges. Repeat accuracy is said to be 4 of 
1%. ‘Timing range may be changed in 2 
min by changing timer motor and dial 
Timer motors are rated 115 v, 60 or 50 
cps and 230 v, 60 or 50 cps, 25 cps on ap 
plication. Added feature is built-in dwell 
period to protect reversing motors. Auto- 
matic Timing & Controls Inc, King of 
Prussia, Penna. 

Circle 322, Reader Service Card 


Recording accelerometer .. . 
counts number of shocks which equal or 
exceed factory preset g-level and is respon 
sive only to those accelerations that are 
perpendicular to mounting surface. Self 
contained, self-energized instrument has 
digital counter with storage capacity of 
999 counts. Measures 24% x 12 x 1y%y in 
Mounts on any flat surface or hidden in 
shipping containers for tests. Bank of 
(Continued on page 88) 
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.. every fastener need 


Where strength 
is a factor 


HOT FORMED NUTS 


... Induction heated 


Through induction heating and 
modern forming equipment, 
these Screw and Bolt nuts at- 
tain superior finish, wrenching 
qualities and tolerances. 

The instant heating process 
eliminates cold working strains 
prevalent in conventional cold 
made nuts, minimizing oxida- 
tion. Then modern equipment 
forms these nuts to geometric 
perfection and exceptionally 
close tolerances . . . for secure, 
snug-fitting connections. 

When rugged operating con- 
ditions exist, be sure . . . specify 
hot formed nuts by Screw and 
Bolt. Send for illustrated 
brochure. vMA 


SCREW AND BOLT CORPORATION 
OF AMERICA isssieh 0'ra 


Formerly 
Pittsburgh Screw and Bolt 
Corporation 


America’s Most Complete Line of Industrial Fasteners 
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Chicago Molded plastic licks 
corrosion problem...cuts cost, too 


This molded plastic part is an important component of a deep-well pump. 
For years it was made of brass and subject to the abrasive and corrosive 
effects of impure waters. How could it be improved? Would a plastic resist 
this wear and absorb little or no water? That’s when the manufacturer came 
to Chicago Molded. Our answer—to injection mold it in linear polyethylene. 
Cost—only a small fraction that of brass, with finishing eliminated. We had 
an idea, too, that the smooth surface of the part would improve the efficiency 
of the pump. It worked just that way, and it’s good business at several 
thousand parts a year. We’re equally experienced at compression and transfer 
molding . . . practically every known plastic. Because of this we can make 
unbiased recommendations . . . provide the material and method that will 
assure utmost value to you. Perhaps custom molded plastics can solve your 
problem. Want to discuss it? Call or write . . . no obligation. 


CHICAGO MOLDED 


PRODUCTS CORPORATION 
1024 North Kolmar Avenve, Chicago 51, Illinois 


PRODUCT ENGINEERING + AUGUST 17, 1959 CIRCLE NO. 87 READER SERVICE CARD 





The NEW Series BH100 


New Parts and Materials continued 


* 
= = MOE | Fat units, each adjusted for a different g-level, 
} can be used togetiner to determine relative 


prevalence of certain loads within range 


THE INSTRUMENT of interest. Research Inc, 115 N Bu- 


chanan, Hopkins, Minn. 
with the TAPE-SLIDEWIRE L Circle 323, Reader Service Card 





Solid-state amplifier . . . 
is wide-band, true differential instrumen 
tation amplifier with solid-state chopper 
Noise from all sources is reported to be 
less than 10 microv at 200 ke. Input im 
pedance is as high as 100 megohm; com 
mon mode rejection, 120 db. Designed to 
work with low-signal-level devices. Packard 
Bell Computer Corp, 1905 S Armacost 
Ave, Los Angeles 25. 

Circle 324, Reader Service Card 


Black-line intermediate . . . 

cloth is said to have excellent line-hold 
ing characteristics and printing latitude. 
Double matte surface accepts pencil, ink 
or typewriter. Standard drafting or plastic 
drawing pencils can be used. Blue tint re 
duces glare. Corrections can be made 
with an eraser. Said to show no pinking 
of background on development or aging 
Plastic surface is reported not to soften 
or stick during printing, developing or 
reprinting. Not affected by slow printing 
speeds or poor masters and will not stick 


j to cylinder when reprinting to slow proc 
essing papers, cloths and film specialties 
THE SIZE Ozalid Div, General Aniline and Film 

eee 


Corp, 37 Corliss Lane, Johnson City, NY. 

10 Circle 325, Reader Service Card 
Phantom blue intermediate . . . 

OF STANDARD INSTRUMENTS! paper has readable images that do not 


block actinic light and, consequently, will 
Resolution: 1 part in 10,000 not reproduce unless area or data is pen 


cile ) ked i Such opaquing S 
LABORATORY PRECISION for the operating plant. ee ot oo 


reproduction of isolated and_ selected 

COMPATIBLE with any transducer—AC or DC. images. Marginal information accompany 
ing an original drawing, but not intended 
for general distribution, may be printed 
in phantom blue. Especially adaptable to 
special grid, isometric or cross-section 
Parabolic or logarithmic functions are linearized for direct forms not available commercially and to 
digital reading color film overlays. Samples are available 
Frederick Post Co, Box 803, Chicago 90. 

Every scale unit is a calibrated value. Circle 326, Reader Service Card 








For strain gage, linear differential transformer, thermocouple, 
thermistor, resistance thermometer, pulse or variable fre- 
quency circuits or systems. 


Produced by the makers of the JETCAL® jet engine Analyzer... 
in worldwide military and airline use! > . . 
Semi-moist diazo papers . . . 
Full information is available jor the asking! that provide dense line images at machine 


| speeds said to be faster than previously 
Be H INSTRUMENT 


possible are offered in general-purpose and 


* TRADE MARK 

co °9 INC. extra-fast-speed types. Though both papers 

3479 West Vickerv Bivd., Fort Worth 7, Texas utilize the same chemistry, one is about 

Sales-Engineering Offices 40% faster than the other. Keuffel & 

ATLANTA, GA., COMPTON, CAL., DAYTON, OHIO, VALLEY STREAM, L.1., N.Y., WICHITA, KAN. Esser Co, Adams and 3rd Sts, Hoboken, 
TORONTO, ONT. (George Kelk itd.), MITCHAM, SURREY, ENGLAND (Bryans Aeroquipment Ltd.) NJ 


VISIT US AT BOOTH NO. 847 — ISA SHOW — CHICAGO Circle 327, Reader Service Card 
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New ideas...new designs 


MEDALLIONS of 


\ Cee a2 fo4 


wana 
\ ¥ 
X 
\ 
x 


LASDA PV SL 


When a light ray impinges on a 
Lucite and air interface at an 
angle greater than 42°, the entire 
ray is reflected. By designing the 
bottom interface of a medallion 
to take advantage of this effect, 
maximum sparkle and brilliance 
can be obtained. The prism angle 
used is 116°. Well over 90% of 
incident light is reflected to the 
eye at optimum angles. 


with 


o brighten up a design —to interrupt an ex- 


panse of metal with a flash of color—use 


medallions or decorative panels of Du Pont 
Lucire. It’s the low-cost way to lend a touch 
of elegance to your products or call attention 
to your brand name. 

Medallions and panels of Lucire are beauti- 
ful and functional]. For example, a large medal- 
lion for a tractor incorporates a prismatic pat- 
tern which acts as a night reflector. Control 
panels for a washer-dryer combination are cor- 
rosion-proof and retain their polished look de- 


LUGITE 


ACRYL i Resin 


in Canada: Du Pont of C 
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LUCITE 


ACR V¥ EA 


RESIN 


spite splashes and heat. Fastening elements, 
such as pins for push-in fastening nuts, can be 
molded right into the strong plastic shells. 
Lucite is a tough and impact-resistant resin. 
We'll be glad to help you with the design of 
decorative components of Lucire. For an in- 
teresting review of design opportunities write 
for our brochure “A New Look at the Product 
Design Qualifications of a Popular Plastic, 
Lucite.” Address: E. I. du Pont de Nemours 
& Co. (Inc.), Polychemicals Dept.,Room L-368, 
Du Pont Bldg., Wilmington 98, Delaware. 
onado Limited, P.O. Box 660, Montrea 
POLYCHEMICALS DEPARTMENT 


Quebee 


*£6.u. 5. pat.off 
GS FOR BETTER LIVING THROUGH CHEMISTRY 
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CATALOGS 
and BULLETINS 


To obtain copies of literature described below, circle corresponding 


number on postcard inside back cover. 


SEALED RELAYS—Bulletin GEA-6628, 
24 pp. Contains information on hermeti 
ally sealed microminiature, subminiature, 
miniature and high-speed relays for mili- 
tary and general-purpose applications. 
Photos, circuit diagrams, coil data and 
specifications are provided. General Elec- 
tric Co, Schenectady 5. 


Circle 331, Reader Service Card 


INSTRUMENT-GEAR DATA—Bulletin, 
64 pp. Describes tables of instrument- 
gear data for all numbers of teeth from 
10 to 400 in 64, 72, 80, 96, 120, 160, 180 
and 200 diametral pitches, including all 
engineering information for enlarged 
pinions from 10 to 17 teeth. Developed 
for designers of devices using 20 
ment and control gears. Conforms to 
ASA B6.11-1956 (AGMA 236.03). En- 
gineering Data Supply, PO Box 45413, 
Los Angeles $5 

Circle 332, Reader Service Card 


instru- 


STANDARD AND ALUMINUM- 
BRONZE WAYS-—Catalog, 16 pp. Prod 
uct information and stock specifications 
on sizes now available. Also lists compos 
Ohio Knife Co, Dept 


B-97, Cincinnati 23 


Circle 333, Reader Service Card 


ite die sections 


ELECTRONIC COMPONENTS-—Cata 
log 31, 40 pp. Lists over 1700 stock vari 
able resistors, ceramic capacitors, switches 
and packaged circuits. Contains 128 new 
products, as well as electrical and physical 
specifications for each item. Industrial 
switch cross-reference table and ¢ xplana 
tion of JAN code for cerami capacitors 
Centralab, Div Globe 
Union Inc, 900 E Keefe Ave, Milwaukee 1, 

Circle 334, Reader Service Card 


are also included 


BELT IDLERS AND CONVEYOR 
PULLEYS—Bulletin 5980 
information on idlers 
steel pulleys 


72 pp. Carries 
and line of welded 
Special 10-pp section, with 
charts, outlines method for proper selec 
tion of belt idlers. Chain Belt Co, Mil 
waukee ] 

Circle 335, Reader Service Card 


ELECTROMAGNETIC DAMPING OF 
SERVOMOTORS-—Data file 1583, 11 pp. 
Compares various forms of electromag- 
netic damping, detailing characteristics of 
each. Contains information on use of 
inertia- and velocity-damped servomotors 
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and charts of additional damping that can 
be provided. Also includes checklist of 
servomotor specification requirements 
Helipot Div, Beckman Instruments Inc, 
2500 Fullerton Rd, Fullerton, Calif 
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COPPER, BRASS AND BRONZE AL- 
LOYS—Folder, 8 pp. Checklist of appli 
cations of most-commonly-used alloys as 
well as information on composition, physi 
cal and mechanical properties are in 
cluded. Industry and government speci 
fications that alloys meet are also listed in 
chart form. Bridgeport Brass Co, 30 
Grand St, Bridgeport, Conn 
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RELAYS, STEPPERS, SOLENOIDS 
Catalog, 44 pp 


relays, steppers, sensitrols, solenoids, con 


Describes and illustrates 


tactors, rectifiers and related items avail 
able from stock. Universal Relay Corp, 
42 White St, New York 13 

Circle 338, Reader Service Card 


PULSE GENERATORS AND ELEC 
TRONIC COUNTING EQUIPMENT 
1959-60, catalog, 48 pp 
formation on broad range of pulse instru 


Contains in 


mentation; factors in instrument selection 
and application. Electro-Pulse Inc, 1186] 
Teale St, Culver City, Calif 
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MECHANICAL ADJUSTABLE-SPEED 
DRIVES—Bulletin GEA-6806, 16 pp 
Discusses principle of operation, con 
figurations, features, mounting, ratings, 
and accessories for } to 25-hp line of 
drives. General Electric Co, Schene 
tady 5 

Circle 340, Reader Service Card 


CENTRIFUGAL CASTINGS — Bulletin 
300, 16 pp. Reports on use of centrif- 
ugally cast cylinders in critical applica 
tions. Covers 14 recent applications 
Sandusky Foundry & Machine Co, San 
dusky, Ohio 

Circle 341, Reader Service Card 


ELECTRICAL CONNECTORS—Cata 
log B 73, 12 pp. Orients reader by illu 
trated nomenclature of terms and refer 
ences used. Also lists electrical current 
ratings for cable, as based on wire gage 

(Continued on page 93) 


HOUSING 


CONTROL PANELS for washer-dryer combi- 
nation are economically molded of LUCITE 
An occasional wipe with a soft cloth keeps 
them looking new-bright. (Molded by Kent 
Plastics, Evansville, Indiana.) 


LUGITE 


ACRYLIC RESIN 
POLYCHEMICALS DEPARTMENT 


at¢ us rar orf 


Bette hings Rette 
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The American MARC blueprint 
for PRECISE POWER 


American MARC offers the design engineer a wide range of precision-built 
PRECISE POWER equipment from which to choose— manufactured for strict 
adherence to operating specifications—designed for a dependable flow of 
continuous power under all operating conditions. Fully guaranteed, all-American 
built American MARC products include 


Super rugged ultra-lightweight Diesel and natural gas engines, 10 to 20 HP, 
air and water cooled, for an almost infinite variety of low horsepower applica 
tions... PRECISE POWER engineering holds engine RPM to 3% maximum vari 
ation, assuring unwavering output regardless of varying load conditions. 


Custom built generators, ranging from 500 watts to 100 KW, in static excited 
and permanent magnet types, available in AC, DC, 400 and 60 cycle models. 


Generator sets, incorporating field-proven American MARC Diesels, from 2% 
to 72 KW for every electric power requirement. Engineered for PRECISE POWER, 
American MARC generator equipment features voltage and frequency regulation 
control to values of less than % of 1%, keeping transient disturbances to a 
minimum in both duration and magnitude. Superb production craftsmanship as 
sures operating dependability. 


Our nation’s Armed Services, demanding the ultimate in dependability, have 
standardized on American MARC PRECISE POWER Diese! equipment... equip 
ment now available to you for your design applications. Our nationwide network 
of distributors assures you prompt service and parts dependability. 


Write for complete catalog and prices, today 


Manufacturers of Natural Gas Engines, 
Diesel Engines, Generatora and Generator Sets 
Distributors in major marketing areas of the 
United States, Canada and Latin America 
Representatives in the Near East, Far East, 
Europe and The United Kingdom. 





AMERICAN MARC INC. 


Dept. H + 1601 W. Florence Ave., 
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ACUSHNET SPECIALIZES IN 
PRECISION RUBBER MOLDING 


Complex or conventional in design, your 
rubber part can be precision-molded by 
Acushnet with properties to meet the most 
exacting specifications. Our entire facilities 
and specialized engineering skills are con- 
centrated on the development and production 
of precision-molded rubber parts - to order. 


Send for your copy of the Acushnet 
“Rubber Data Handbook” a comprehen- 
sive source of information widely used in 
industry as an authoritative reference for 
molded rubber parts. 


PROCESS CO. 








Inglewood, Calif. 


Address correspondence to 768 Belleville Ave., New Bedford, Mass. 
CIRCLE NO. 205 READER SERVICE CARD 
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eer 


Machine Tools Materials Handling 


Wide Speed Range! Low Cost Sheaves 


Speed Selector Sheaves can 
give your machines or equip- 
ment extra wide-range speed 
control on fixed centers. Effi- WRITE 

dent, rugged, simple to use — TODAY 
low in cost! Write for Illustrated 

Bulletin. > 


ad = 2) 5 om he) a, Lom 
P.O, BOX 312-F « CHAGRIN FALLS, OHIO 


CATALOG 
FREE! 
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Catalogs and Bulletins continued 


and number of wires. Includes typical 
applications, availabilities, contact arrange- 
ments, types of seals, types of receptacle 
mounts, accessories and variations. Elec- 
trical Products Div, Joy Mfg Co, 1241 
Macklind Ave, St Louis 10. 


Circle 342, Reader Service Card 


CAM-OPERATED INDEXING UNITS 
—Bulletin, 28 pp. In addition to drawipgs 
of Models ST-A9B, ST-A9C and ST-A9D, 
bulletin includes tables of indexing posi- 
tions and cams, results of accuracy tests 
and dimensions of standard tooling and 
dial plates. Contains tables of load rating 
and information on production per hr. 
Standard Tool & Mfg Co, 237 Laurel Ave, 
Kearny, NJ 

Circle 343, Reader Service Card 


INDUSTRIAL RUBBER PRODUCTS 
AND MATERIALS—Brochure, 16 pp. 
Covers primarily physical properties of nat- 
ural and synthetic rubbers, and compares 
properties. Reaction of materials to chemi 
cal components are charted and graded 
Lists military specs of stocks carried. Ir 
ving B Moore Corp, 65 High St, Boston 

Circle 344, Reader Service Card 


MAGNETIC SWITCH-—Bulletin S-881A, 
6 pp. Discusses basic structure, function 
and construction of solid-state power and 
logic switching systems using magnetic 
switch. Illustrated with photos, drawings 
and circuit diagrams. Magnetic Amplifiers 
Inc, 632 Tinton Ave, New York 55 
Circle 345, Reader Service Card 


ELECTRIC WELDED STEEL TUB- 
ING—Bulletin, 4 pp. Discusses scope of 
manufacturing facilities and products 
Includes weight table of square and rec 
tangular welded steel tubing in Ib/lineal 
ft. Leavitt Tube & Metal Co Inc, 1717 
W 115 St, Chicago 43 

Circle 346, Reader Service Card 


USING PLASTICS—Bulletin 5904, 4 pp. 
Gives tips on where and why to use plas 
tics and refers to Wilcox mold system 
Wilcox Products Co, 3455 Dakota Ave, 
Minneapolis 16. 

Circle 347, Reader Service Card 


PRIMARY STANDARD FOR TEM- 
PERATURE~—Technical bulletin 130, 4 
pp. Describes triple point of water cell 
for establishing reference temperature, 
covering operation and construction data 
and discussing application. Trans-Sonics 
Inc., Burlington, Mass 

Circle 348, Reader Service Card 


PROPELLANT-ACTUATED DEVICES 
—Leaflets, 2 pp each. Covers details of 
(Continued on page 94) 
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GRC DIE CASTING METHODS CUT 
TINY BUSHING COSTS T0°2/M 


Simple part less than '/2” long mass 
produced in zinc alloy in a single 
automatic operation. 


This tiny bushing is used in a ball 
point pen. Overall it is .390” long and 
.220” wide. It was formerly made on 
screw machines, but Gries Reproducer 
Corporation was able to die cast it in 
zine alloy in a single automatic opera- 
tion reducing the cost to little more 
than $2.00 per thousand. In addition 
to lowering cost substantially, GRC 
exclusive methods guaranteed the per- 
fect uniformity of each individual 
piece in the million part run. The 
manufacturer also took advantage of 
GRC’s service to their customers on 
secondary operations and had the part 
nickel plated. 

Not only in this case, but in many 
others in which both commonplace 
and extremely intricate parts were in- 
volved, Gries unique patented die cast- 
ing techniques have made possible ex- 
ceptional savings and broad flexibility 
in design. 

A fact-filled die casting bulletin, 
yours for the asking, is put out by 
GRC explaining their exclusive meth- 
ods and showing how Gries has helped 
solve problems on 
parts “no bigger 
than your thumb- 
nail” (maximum is 
1%” long, %” oz., no 
minimum). 


Yours for the asking 
—GRC HANDY GUIDE 
TO LOW COST 
QUALITY FASTENERS 








GRIES OFFERS NEW PRODUCT VALUE 
ANALYSIS SEMINAR SERVICE 


To acquaint engineers with the eco- 
nomic and design advantages of utiliz- 
ing Gries’ precision small die castings 
and plastic moldings, GRC has organ- 
ized a New Value Analysis Seminar. 
The packaged program, conducted at 
your plant, is supplemented with vis- 
ual aids and highlights, examples of 
successful cost reductions achieved 
through high speed, automatic pro- 
duction of tiny parts. 

The seminars are designed to serve as 
a valuable tool for improving produc- 
tivity and lowering production costs. 
To arrange for the seminar or to learn 
more about this significant series call 
or wire GRC’s Value Analysis Dept. 


WORLD $ FOREMOST 
PRODUCER OF SMALL 
Of CASTINGS 


GRIES REPRODUCER CORP. 
159 Beechwood Avenue, New Rochelle, New York © NEw Rochelle 3-8600 
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Catalogs and Bulletins. .......continued 
\NSEr7 devices for remote application of force 
to mechanical needs. Discusses normally 
closed valves and electrical disconnects, 
both explosively operated Illustrates 
typical example of design possible. Beck- 
man & Whitley Inc, San Carlos, Calif 
Circle 349, Reader Service Card 


BASIC MOTOR-FRAME DESIGN 

Brochure, 4 pp. Contains information on 

HIGH ALLOY METALS lines of basic induction motor-frame de 

ta signs. In addition to specifying cooled 

COMPONENTS AND Missile and Rocket and noncooled designs, it offers scale 

ASSEMBLIES — eae drawings and mechartical specifications for 

een zie & stator vanes each design. Air-Marine Motors Inc, 369 

Machining and fabrication of Bayview Ave, Amityville, NY. 

high alloy and exotic metal pro- Circle 350, Reader Service Card 
ducts is a high volume produc- 

tion specialty of Turbo Products PRODUCT STYLING WITH HARD. 

Example: production of 28,000 BOARDS — Brochure, 8 pp. Discusses 
units per month of turbojet 

engine component, made from machining and working characteristics of 

N-155, and requiring 83 different hardboards; techniques for sawing, dic 

manufacturing operations. Com- 

ciate footie We tn Turbines, blowers shaping; bending capabilities with spe 

vite your inquiry. Write for new eeaey SeePanee ifications and instructions and finishing, 


& valves 
Turbo Capabilities Brochure. laminating and fastening methods. Silva 


tek Products Div, Weyerhaeuser Timber 


» divieion ia Co, Tacoma, Wash 
TURBO PRODUCTS oe Circle 351, Reader Service Card 


cutting, punching, drilling, routing and 


POLY 
se St., Pa " ’ oh toed thecal MOTORS FOR MACHINE ‘TOOLS 
Brochure, 12 pp. Covers motor selection 
CIRCLE NO. 207 READER SERVICE CARD ind application, analysis of a system, power 


supply, and mechanical application to 





driven machine. Discusses environmental 


consideration, dc motors and generators, 
de variable speed drives. Marathon Ele 
tric Mfg Corp, Wausau, Wis 
Circle 352, Reader Service Card 
Gin | pS PEST PROCEDURES FOR CONTROL 
\- 97" LEN eee SYNCHROS AND RESOLVERS-R«¢ 


port, 25 pp. Describes test procedures 

and application factors associated with 

electrical zero, electrical error, fundamen 

VW Ti tal and total null, transformation ratio and 

BY FEDERAL OF CHICAGO phase shift. Theta Instrument Corp, 48 
Pine St, East Paterson, NJ 

Circle 353, Reader Service Card 


Die Castings with various shapes 

and intricacies are truly 585 
“born to shape” with each casting. formation; torque-tensile factors; advai 
tages compared with threaded studs, nuts 


In Aluminum or Zine and with our ind push-type fastners; dimensions and 


SELF-THREADING NUTS Bulletin 


, 8 pp. Engineering and assembly 


di ti J d typical applications. Palnut Co, 65-L Glen 
le casting engineere Rd, Mountainside, NJ. 


machines and tooling this science Circle 354, Reader Service Card 

is vailable to you. 
AIR-OVER FAN MOTORS — Bulletin 
2950, 4 pp. Covers line in ratings of | to 
125 hp, enclosed and explosion-proof con 
struction. Gives application data for deter 
mining motor hp rating required in in 
stallation for various velocities across 





motor. Also dimensions and recommended 


DIE CASTING COMPANY Flora max fan weight, thrust and location. Louis 


. ELSTON CHICAGO SP OGAS Allis Co, Milwaukee 1. 
2226 NO.E AVE. 14,1UL Circle 355, Reader Service Card 
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This is an actual photograph of 12" Springfield “400” hose. 


If you design fluid handling, 
transfer, or hydraulic equipment, 
you already know Teflon hose. 
Wonderful! Except, up to this time 
larger diameters were not really 


7 flexible. But now look! 
SPRINGFIELD “400’** WITH FINGER FLEXIBILITY 
ONLY TITEFLEX HAS IT! 
@ Minimum bend radius: only 3 times 
h the hose diameter! Thanks to the exclusive 


TITEFLEX process. 

desi n with @ Teflon innercore with all its properties. It’s 
tough, lightweight, inert, resistant to corrosion 
and temperature extremes. Flex life is 


la rge diameter 63) endless. 
4 


Teflon* hose @ Available now up to 2” in diameter, lengths to 


25 feet (soon to 50!). 


that @ Fittings prove failure-proof—right up to burst 
pressure of hose! 


- ° ] @ In many cases, a shorter Springfield “400” hose 

bends like this ; can replace extruded hose at big savings. 
Springfield “400” has already made exciting news 
in scores of applications—new uses crop up 
every day. How about your field? Our 
bulletin will set design ideas clicking. Ask 
your TITEFLEX distributor (see the Yellow 
Pages) for a copy. Or drop us a line direct. 


* 
Do these Springfield “400” applications 

i p i { suggest anything to you? 
TANK, CAR, BARGE, MILITARY VEHICLE 
application ¢ CHEMICAL ¢ HIGH TEMPERATURE AIR 
@ PLASTIC COMPOUND © HOT TAR AND ASPHALT @ 
LIVE STEAM © CORROSIVE FLUID © HIGH 
TEMPERATURE HYDRAULIC SYSTEMS © AIRCRAFT 
high temperature fuel and lubricating systems ¢ 
MISSILE: fuel and oxidizer lines of vehicles 
and ground support ¢ 








titeflex inc. springfield MASS. paciric vivision « SANTA MONICA + CALIFORNIA ieee ae any gy 


of Titeflex, Inc., Pat. Pending 
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PR ccs performance guesswork 
out of power transmission design 


With these performance-proved units, you can save time and money in designing and 
building clutches and brakes exactly tailored to the requirements of your application. 
At the same time, you can be sure that they will equal the performance and smooth 
operation of proved MAXITORQ clutches and brakes. DISC-PACS are simply the 
“heart” of a clutch or brake . . . the discs, separator springs, and locking plate. . . 
supplied as a complete self-contained unit for the convenience of design engineers 
and equipment builders. 


Produced in a full range of sizes and capacities from % h.p. to 15 h.p. Bulletins 
available on other MAXITORQ products: Floating Disc clutches and brakes, Electric 
clutches, Overload Release clutches, low-cost Single Disc clutches, and clutch or 
brake friction discs. Write Dept. PE-8. 


THE CARLYLE JOHNSON MACHINE CO. 
Manchester, Connecticut 


Current 
Reprints 


Selected articles in recent issues have 
been reprinted in convenient form for 
filing. As long as the supply lasts, readers 
in US and Canada can secure one copy 
of any of these reprints without charge, 
by using one of the Reader Service Cards 
bound inside the back cover. Note that 
the card must be used within 60 days of 
publication date. For more than one copy 
see price list at end of this listing 


Porcelainized Cast Aluminum 
How low-temperature frits may be ap 
plied to permanent-mold castings and 
sheet aluminum. Aug 17 Circle P 1 
Liquid Spring Saves Space 
What it can do and how to use it for 
industrial applications. Aug 17 
Circle E 100 


Glass-fiber Sleve-springs 
Their high energy-absorption character 
istics are shown by charts and equations 


Aug 17 Circle E 99 


Job Hunting and Keeping 
How to prepare a resume, handle Per 
sonnel and get the right salary. July 27 
Circle E 98 


Flameproofing the Product 
Latest data on tests and treatments that 
increase resistance to fire damage. Aug 3 


Circle E 97 


Dry-friction Damped Isolators 

For vibration problems, these isolators 
can outperform the more popular “vis 
cous” type. Aug 3 Circle E 96 


Filament-reinforced Plastics 
Filament-winding method bids for mass 
production jobs. July 20 Circle E 95 
Acoustoelasticity 
[his important new technique analyzes 
stress by ultrasonics. July 20 Circle E 94 


Pressure Losses in Branch Fittings 
For hydraulics design, K-factor curves 
give losses at mainline takeoffs. July 20 


Circle E 93 


Friction Drives 

Floating idlers give proper pressure be 
tween steel shafts for vibrationless drive. 
Equations show how to apply them 
July 6. Circle E 92 


Four Ways to Stop a Motor 

They range from mechanical to capaci- 
tor braking for an induction motor; table 
Circle E 91 
(Continued on page 98) 


shows limitations. July 6. 
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POLARIZED RELAYS 
LEVEL LOAD . anni 

a\\ COMPACT if eer 
oy =6(Design RUGGED |] © 
y Problems HIGH SPEED 
LONG LIFE 


TESTED and 
PROVEN 











Uneven loads will not sway, 
tip or tilt because off-center 
load is evenly distributed on both springs. Variable 


ratio springing adjusts self to road conditions. Deflec- High speed, sensitive Type 

300 Polarized Relays by 

MDI give long operating life 

tested and proven by years of military use. 


tion rate changes automatically to produce exactly 
right capacity to properly balance spring tension with 


load. Lower center of gravity without sacrifice of Coll Resistance Operating Current 


25 to 4,000 ohms 2 te 60 MA 
Overall Dimensions 
1-7/16" x 1-7/16"x 2-3/8" 


For full details, write, wire or phone today 


clearance. Only four bolts to mount... no assembly 
required. Just two friction bearings with renewable 


friction inserts control spring action. 


PRIOR PRODUCTS, INC. MACS ee MO 


P.O. BOX 7608 DALLAS, TEXAS Dept. P, 712 East Street © Frederick, Md. 
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TA Badal 


~~ HEATING 


HARDENING 
SOLDERING 


phi) vy, )), 
CONE RUBBER (= Zy), ANNEALING 


wii 4 


| 


Nod LD | a Ws i : a 
e High permeability 
e Excellent compression — deflection ; 
e Outstanding compression set ' A ~~ 
e Good tensile and tear strength 

e —65°F to 500°F temperature range 
COHRiastic FSR is a new and unique silicone rubber product. The unusual 
and random orientation of silicone fibers provides many useful properties 
superior to silicone sponge and foam. It should be extremely suitable for 75 KW: 100 KW 

Te yy ye Sa \PEL Spark Gop Converters 

COHRlastic FSR is bein ‘ntroduced in sheets a" thick, 9” wide, 6’ long, 5 oon ew ee 
and in a density of 20 Ibs./cu. ft. As applications develop, COHRiastic 
FSR will be made in continuous lengths, larger widths, different thick- 


nesses and various densities in the range of 15-25 Ibs./cu. ft. 
FREE SAMPLE and data — Write, phone, or use inquiry service 


Leader in fabrication of silicone rubber products. re i ne oS oF we Feder ol Com . vont n nis : 
CONNECTICUT HARD RUBBER LEPEL HIGH FREQUENCY LABORATORIES, INC. 


SSth STREET ond 37th AVENUE, WOODSIDE 77, NEW YORK CiTY, WY 
Main Office: New Haven 9, Connecticut 


MELTING 
BRAZING 


LEPEL Electronic Tube 
GENERATORS —1. KW; 2!2 KW 
5 KW; 10 KW; 20 KW; 30 KW; 50 
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for those really tough 
aircraft or missile 
applications 


* 


specify 
RUNING 


QUICK DISCONNECT 
COUPLERS 


Self-Sealing or Open Flow 
Aluminum «Steel «Stainless 
e ¥4"" to 2” capacities 
e Simple, rugged and depend- 
able locking mechanism. 
e Excellent flow characteristics. 
e Positive valve and seal action. 
e Extremely high working 
pressures. 
e Wide operating temperature 
range. 
¢ Minimum bulk and weight. 
¢ Highly competitive prices. 


SEND FOR FREE SAMPLE 


(Please clip coupon to letterhead) 


THE 


UNING 


COMPANY 


j 611 So. 9th St., Lincoln, Nebraska 


Please send me free — 
Aircraft Coupler sample. 


NAME 





COMPANY 





ADDRESS 








HYDRAULIC, PNEUMATIC AND FUEL 
SYSTEM COMPONENTS 
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Current Reprints continued 
Experiments, with Statistical Certainty 

What variations in performance to ex 
pect for components that will pass pro 
duction tolerances. July 6 Circle E 90 
Test Rates Solid Lubricants 

How press-fit method works; with list 
June 22 


Circle E 89 


of high-pressure candidates 


Gearing for Higher Speed Ratios 
Novel planetary system does it by pait 

ing helical with spur gears; with design 

data. June 22 Circle EF. 88 


Rating Fluid-control Valves 

Author charts directions in which rat 
ings can be simplified and standardized 
June 22 Circle E 87 
Nylon’s Tough, New Rival 

Design data on a new plastic-rubber 
blend with similar mechanical properties 
and lower cost. June 8 Circle FE 86 
Dwell Position of Three-gear Drives 

New equations aid in design of this 
intermittent drive with shockless accelera 


tion. June 8 Circle E 85 


Roundup of Assembly Methods 
16 pages of illustrated how-to's 
the ways to put parts together, distilled 
Product Engi 
Circle E. 84 


on all 


from previous articles in 


neering. June § 


QUANTITY PRICES 


For single shipments of any one title to 
one address on order accompanied by re- 
mittance, quantity orders will be supplied 
at the following prices as long as the sup 
ply lasts 

Quantity Price per Copy 
$0.25 
0.20 
0 0.15 
100 Write for quotation 
Make checks payable to PRODUCTI 
ENGINEERING, 330 West 42nd St., 
New York 36, N. Y 





“Lunch hour's over, Frisby!” 


Do you use springs in the equip- 
ment you manufacture? Do they 
sometimes fail to pass —_ 
Control? Would another, c 
spring do the same job? You can 
be sure, easily, quickly and accu- 
rately with a 

CHATILLON MST 

SPRING TESTER 


© TESTS BOTH EXTENSION AND COMPRESSION 
SPRINGS 

© ACCURATE TO WITHIN ONE GRADUATION 

© COMPACT — INEXPENSIVE 

© EASY TO USE — RACK & PINION DRIVE 
LOCKS LOAD AUTOMATICALLY AT ANY POINT 

© 5% TARE ADJUSTMENT 

© TEMPERATURE COMPENSATED CHATILLON 
TEMPRUF® SPRINGS 


@ AVAILABLE IN CAPACITIES RANGING FROM 
5 Ibs. x .02 tbs. to 500 Ibs. x 1 Ib. 


WRITE FOR FREE LITERATURE TODAY | 


‘JOHN CHATILLON & SONS 


66 CLIFF STREET, NEW YORK 36, N.Y. 
Manufacturers of Scales, Force Measuring 
instruments and Precision Springs 
Since 1835 
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DESIGN 
ABSTRACTS 


Gas-film Lubrication 


Part I-Some Theoretical Analyses 
of Slider Bearings, W A Gross. Im- 
portant characteristics of gas films are 
determined directly from the Rey- 
nolds equation. 

Part IIl—Numerical Solution of 
Reynolds Equation for Finite Slider 
Bearings, W A Michael. A finite- 
difference technique for obtaining ap- 
proximate numerical solutions to 
Reynolds partial differential equation 
of gas-film lubrication theory. 

Part III—Experimental Investiga- 
tion of Pivoted Slider Bearings, 
Brunner et al. Results of experimental 
measurements are described and data 
is compared with that obtained from 
numerical solution of Reynolds 
differential equation for a compressible 
fluid. 

“A Gas-film Lubrication Study,” IBM Journal 


of Research and Development, July ‘59, 590 
Madison Ave, New York 22. 


Gear Lubrication Research 
and Development 


The various research programs now 
underway at Wright Air Development 
Center are described. Testing proce 
dures and equipment are discussed 
Some preliminary data on gear scuf- 
fing, fatigue are given. Some of the 
conclusions already reached are in- 
cluded and plans for future lines of 
investigation described. 

“Wright Air Development Center Gear Lubrica- 
tion Research and Development Program”, 
H R Smith. Journal of the American Society of 


Lubrication Engineers, 5 N Wabash Ave, 
Chicago 2. 


Time-dependent 
Mechanical 
Properties of Plastics 


The possibility and the nature of 
testing procedures that could be ap- 
plied to determining time dependent 
characteristics of plastics—particularly 
in relation to temperature changes— 
are discussed. Such factors as creep, 
stress relaxation, dynamic properties 
are discussed and curves, space graphs 
and equations are included. 

The Comparison of Time Dependent Mechan 
ical Properties of Plastics”, Bryce Maxwell, 


Princeton University, SPE Journal, June 1959, 
65 Prospect St, Stamford, Conn. 
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When the Job Calls for Bellows, 


Assemblies Cost You Less! 


Engineered to your design 
requirements, Fulton Sylphon® 
bellows assemblies save you time 
and headaches. ..and reduce 
production costs! Eliminate costly, 
tedious assembling of components 
and necessary in-plant testing— 
by specifying complete Fulton 
Sylphon assemblies. One-source 
manufacturing responsibility, 
more economical purchasing .. . 
and every assembly is pilot-tested 
before it leaves the plant! 


For suggestions on how bellows assemblies could fit 
into your product picture—write for Catalog EK-1400 


i 
Uy Kole Shaw: ru hot 
cons conan al 


FULTON SYLPHON DIVISION 


Knoxville 1, Tennessee 
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oT HANE” 


WHEELS 


#% POLYURETHANE 
ESTOMER 


WEAR LIKE STEEL... 
PROTECT LIKE RUBBER 


Truly a wonder wheel for all rugged 
industrial applications where high ca- 
pacity and floor protection isa “must”. 
Albion’s amazing new ALaTHANE 
wheels are conservatively rated for 5 
times the service life of rubber and 
they're extremely resistant to abrasives, 
have load capacities of steel wheels, 
resist a permanent “set” under static 
loads and are impervious to practic- 
ally all chemicals, solvents, etc. 
Better yet... AL@aTHANE wheels — 
or complete casters, are immediately 
available from stock in 6” to 12” 
wheel diameters with clean, machine- 
faced steel hubs and roller bearings. 
So—if you want the quiet resiliency 
and protection of rubber, the capa- 
city and lasting durability of steel, 
plus a new wheel economy ... you'd 
better specify Albion's ALaTHANE. 


Remember 
ALaTHANE 
for both wheels 
and complete 
casters! 





Write today for your free 
copy of the new ALaTHANE 
wheel and caster folder. 


eeeeeeeee eee eee eee 


ALBION 
INDUSTRIES, inc. 


ALBION, MICHIGAN 


100 
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NEW 
BOOKS 


Coefficients of Friction 
Between Dry 
Metallic Surfaces 


PB 131943. GAYLORD AND SHU, Watertown 
Arsenal. Office of Technical Services, Dept of 
Commerce, Washington 25, DC. 8 x 10, $1.50. 


Coefficients of static friction have 
been determined for mild steel rub- 
bing on mild steel, titanium RC 130B 
on mild steel, titanium RC 130-B rub 
bing on uranium, uranium rubbing on 
uranium, beryllium rubbing on ura 
nium and beryllium rubbing on tita 
nium for both statically and dynami 
cally applied loads. Normal rubbing 
pressures range between 1500 
1,200 psi for statically applied loads 
and between 12,000 psi and 21,000 psi 
for dynamically applied loads. Coeff 
cients of kinetic friction have been de 


and 


termined between various metals for 
rubbing speeds between 30 and 50 fps 
and rubbing pressures of 1600 to 
3,000 psi. 


Fluid Power Diagrams 


American Drafting Standards Manuval—Section 
17; ASA Y14.17-1959. Published by ASME, 
29 W 39th St. New York 18. 8 x 11, 24 pp. 
$1.50. 


This final version of work, which has 
been available in preliminary form for 
many months, is a significant contri- 
bution to complex field of fluid-power 
drafting and engineering (see PE June 
8 ’59, p 38 for full report). Includes 
diagrams, definitions, sample circuits 
and complete index. Symbols used are 
consistent with those of JIC. 


A Handbook on 


Torsional Vibration 


Compiled by E J NESTORIDES, with a foreword 
by Lerd Falmouth. Published by Cambridge 
University Press, 32 E 57th St, New York 
6 x 9, 664 pp. $19.50. 


This handbook is based on work in 
BICERA (British Internal Combus 
tion Engine Research Association) 
laboratories and the accumulated ex- 


perience of member firms. It gives 
much new information, including 
exact formulae, design procedures, 


specifications and methods (for exam- 
ple a method of crankshaft-stiffness 
evaluation, taking account of various 
features of crankwebs). In many 
cases, rule-of-thumb formulas are re 


placed by more accurate data obtained 
from recent research. 

Some of the topics covered are: 
stiffness of gears, belts, chains; coup- 
lings, driven machines; method for 
calculating natural frequency, includ- 
tabulation, equivalent-mass, 
clectromechanical 


ing 
graphical, analo- 
gies; prediction of torsional-vibration 
stresses; phase-angle diagrams; recom- 
mendations regarding permissible tor- 
sional-vibration stresses; design and 
operation of various devices for limit- 
ing vibration; equipment for measure 


ment of torsional vibrations. ‘ 


Symbolic Logic and 


Intelligent Machines 


EDMUND C BERKELEY. Published by Reinhold 
Publishing Corp, 430 Park Ave, New York 22. 
6% x 94, 203 pp. $6.50. 


Computers are commonly thought 
of as machines that manipulate nu- 
But 


often solve problems that have nothing 


merical quantities. computers 
numbers—in these cases 
they manipulate logic symbols: YES, 
NO, AND, EQUALS, etc. This book 
presents the principles, methods, and 
purposes of symbolic logic and its im- 
portance in programming electronic 
Included is a fundamen- 
tal introduction to Boolean algebra, 
and a discussion of how symbolic logic 


to do with 


computers. 


is applied to small reasoning machines 
and large computing machines. 


Design Criteria for 
6A1-4V Titanium Alloy 


PB 155863 (WADC Technical Report 58-246). 
CHILDS AND LEMCOE, Southwest Research 
Institute. Office of Technical Services, Dept of 
Commerce, Washington 25, DC. 81/2 x 11, 257 
pp, $4. 


Modern design, especially for air 
craft, uses materials to their extreme 
limits. This, of demands a 
thorough knowledge of what the mate 
now the traditional 
tensile test has become only a starting 
point for further testing. Some of the 
other properties that are now com- 
monly 


course, 


rial can do, so 


demanded are: compression, 
shear, bearing, torsion, bending and 
fatigue in the notched and unnotched 
conditions. When you consider that 
all these were tested through a range 
of temperatures, you begin to see why 
these materials-development projects 
cost so much and take so long. And 
even this report readily points out that 
there are other areas that they should 
have covered but did not. 

These materials tests, now an ait 


(Continued on page 103) 
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AG Series 


Cylindrical 
Sprocket idiers 


Roller Bearings 


AG Series 
Adapter Bearings 


AG Series 
Beit idiers 


SELECT 


the exact 
Ball or Roller Bearing 
you require 


B Series 


Cc Series 


E Series 1000 Series 


1100 Series 1400 Series 


from AETNA’s complete line of standard types and sizes 


Available through strategically 
located distributors throughout the 
United States, Canada, and Abroad 


In their stocks you will find a wide selection 
of precision-built anti-friction types and sizes 
of the thrust bearings illustrated which meet 
practically every load, speed and application 
requirement —also a representative line of Cylin- 


drical Roller Bearings and a selection of pre- 
lubricated Mounted Ball Bearing ‘‘Package’’ 
Adapter and Idler Units for light-duty, medium 
speed applications. 

For immediate service call your Aetna dis- 
tributor listed in the yellow pages of your Classi- 
fied Phone Book, or request Aetna’s Complete 
Catalog and Engineering Manual. 


AETNA BALL AND ROLLER BEARING COMPANY 
DIVISION OF PARKERSBURG-AETNA CORPORATION e« 4600 SCHUBERT AVE. « CHICAGO 39, ILL. 

Aetna 
ANTI-FRICTION CONSULTANTS TO LEADING ORIGINAL EQUIPMENT MANUFACTURERS SINCE 1916 
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NATIONAL LOCK COMPANY 


FASTENER DIVISION ROCKFORD, ILLINOIS 
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DIMCO-GRAY Stock plastic 
KNOBS...HANDLES 


NO TOOL CHARGE! 


Wide selection of stock knobs, han- 

dies and plastic parts available without 

tooling cost to you! Many minor changes, 

(color, design, inserts, threads, special 

materials, etc.) can be made to meet your 
WRITE FOR THIS requirements. 
COMPLETE CATALOG! 


DIMCO- GRAY COMPANY 


AST SIXTH STREET A 
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USE 
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for: 
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& bulletins 
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New Books . . .continued 
craft designer's specialty, are rapidly 
becoming standard, so this book is es- 
pecially useful. It will show you what 
else you may have to look out for in 
your advanced designs. Full title: ““De- 
termination of Materials Design Cri- 
teria for 6A1-4V Titanium Alloy at 
Room and Elevated Temperatures.” 


Seal Materials for 
High-temperature 
Application 


PB 151451 (WADC Technical Report 58-181. 
RAYMOND H BASKEY, Horizons Inc. Office of 
Technical Services, Dept of Commerce, Wash- 
ington, 25, DC. 81/2 x 11, 64 pp. $2. 


Novel rotating seal materials for po- 
tential aircraft applications at high 
speed and high temperatures were de- 
veloped and tested under conditions of 
no external lubrication. These mate- 
rials were arrived at after a systematic 
study of the wear behavior of: (1) Pure 
refractory hard metals; (2) binary al- 
loys of pure refractory hard metals, 
bonded with nickel; (3) ternary alloys 
of pure refractory hard metals, bonded 
with nickel and infiltrated with silver. 

Tests were conducted to determine 
the benefit derived from additions of 
nickel or silver to the refractory hard 
metals. The nickel acts as a tough, oxi- 
dation-resistant matrix. The silver was 
added to act as a lubricant as it softens 
at high temperatures. This aids the 
shearing action between mating sur- 
faces and lowers the surface friction. 

Two ternary alloys prepared by 
powder-metallurgy techniques and 
consisting of high percentages by 
weight of refractory hard metal, with 
nickel and silver additions, show su- 
perior wear qualities when run against 

(Continued on page 105) 


| xec 
ELECTRONICS 
INC ; 





| 


The only one 
of its kind 
in the 


country. .. 


SEE THE DIFFERENCE 


New 1000-lb. coil is 
neatly wound for max- 
imum efficiency. 


RIVERSIDE-ALLOY’S CONTINUOUS CASTING PROCESS 
PREVENTS POROSITY. . . SLASHES RELOADING TIME 


Since phosphor bronze is one of 


the most difficult non-ferrous 
alloys to make satisfactorily into 
wire, how does Riverside keep 
so far ahead of competition? 
Here’s one of the reasons: Con- 
tinuous casting, a radical new 
and secret process, exclusive in 
America at Riverside-Alloy. 

A special method of continu- 
ous casting eliminates the poros- 
ity of wire cast in water-cooled 
molds ... brings you weld-free 
wire in coils up to 1000 lbs. 

SPEED. With this new large 
coil your production runs are 
longer than ever before. River- 
side wire speeds and smooths 


your fabrication and scheduling. 

QUALITY. Riverside contin- 
uous-cast material is denser, 
more homogeneous than anti- 
quated mold-cast products. Wire 
drawn from the continuous coil 
is stronger, free from weak spots 
which can stop production and 
cause high reject rates. 

Your production equipment 
can be easily adapted to hold the 
new 1000-lb. coils of Riverside 
continuous-cast bronze wire. 
Find out how you can save with 
this remarkable new process. 
Write Riverside-Alloy Metal 
Division, H. K. Porter Company, 
Inc., Riverside, N. J. 


RIVERSIDE-ALLOY PORTER METAL DIVISION 


H.K.PORTER COMPANY, INC. 


PORTER SERVES INDUSTRY: with Rubber and Friction Products —THERMOID DIVISION; Electrical Equipment—DELTA- 

STAR ELECTRIC DIVISION, NATIONAL ELECTRIC DIVISION; Copper and Alloys—-RIVERSIDE-ALLOY METAL DIVISION; 

Refractories—REFRACTORIES DIVISION: Electric Furnace Steel—CONNORS STEEL DIVISION, VULCAN-KIDD STEEL 

DIVISION; Fabricated Products—DISSTON DIVISION, FORGE AND FITTINGS DIVISION, LESCHEN WIRE ROPE DIVISION, 

MOULDINGS DIVISION, H. K. PORTER COMPANY de MEXICO, S. A.; and in Canada, Refractories, “Disston” Tools, “Federal” 
\ Wires and Cables, ‘‘Nepcoduct” Systems—H. K. PORTER COMPANY (CANADA) LTD 








“How soon do I stop getting experience 
and start getting money?” 
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SECURITY PLASTICS, inc. 


A PLASTIC MOLDING METHOD 
CAN SAVE YOU FROM 10% T0 20% 


HELPING TO MOLD THE FUTURE . 


ECURITY 
LASTICS i inc. 


4295 E. lith Ave. Hialeah, Fle. 
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IMPORTANT NEW “TOOL” 
for Surface ; ho 

Inspection : 

and 


‘Telalige)| 


MICROCORDER ™ 


The Microcorder draws magnified surface rough- 
ness profiles that show (1) peak-to-peak spacing and 
peak-to-valley height of roughness irregularities and 
(2) width and depth of pits, scratches, chatter marks 
and surface porosity. It is simple to operate, and is 
designed for use in shop or lab — on metals, paper, 
plastics, etc. — for any length of trace up to 2%” on 
ID’s, OD’s and flats. 


FREE BULLETIN LT138 gives specs. Write — 


MICROMETRICAL 


MANUFACTURING COMPANY 


345 S. MAIN ST. ANN ARBOR 5, MICHIGAN 
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FOSTORIA 


EFFICIENT SEEING TOOL 
FOR FASTER BETTER WORK 


Direct light exactly where needed. 
Frictional arm and collar disc joints 
give flexibility of a thousand positions. 
Rugged construction, heavy duty 
socket, Levolier switch, universal base. 
Cool heat ventilating reflector. 


€ 


Write for complete catalog. 

Models for every industrial use 
FOSTORIA CORPORATION 
FOSTORIA, OHIO 


MODEL 55-VCX-701 


$8.95 EACH Inner Shield Accessory 


for extreme coolness when 
using 100-watt lamp. 


5903 
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electric motion 


contro/ IDEAS 


electric 
clutch 
for 


i in 
inching and jogging 
Any machine on which inching and jogging are important 
can be improved by a Warner electric clutch. If you already 
have “‘jog’’ buttons and all the speed you need for hairline 
positioning, how about those auxiliary actuating devices? 
With direct electrical operation of the clutch, cost of these 
maintenance-prone nuisances can be eliminated and control 
made even more precise. If your machine must be jogged 
from awkwardly positioned hand levers, now is the time to 
modernize. Warner can supply a packaged clutch-pulley drive 
which fits any standard NEMA motor without engineering 
or machine costs—Jets you inch the load by pushbutton 
without stopping the motor. Write for Catalog P-52. 

—_ 


WARNER 
“ee” 


Warner Electric Brake & Clutch Co. 
Beloit, Wisconsin 
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Type “B" 
Pressure 
Reducing and 
Regulating 
Valve 





* 
ed 
CASH-ACME pressure recucarinc 


VALVE HELPS DEGREASER REACH 
HARD-TO-GET-AT PLACES 


Oil—without which no industry can oper- 
ate—can also be a liabil'ty if allowed to 
“stick around” too long on newly- 
machined parts and equipment. That's 
why industrymen prize their degreasing 
machinery so highly. 

To be effective, the cleansing solvent 
dispelled by the degreaser must remove 
every last particle of oil from any new 
product. It’s here that Cash-Acme Type 
“B” Pressure Reducing and Regulating 
Valve plays such a vital role. Operated 
by a thermostat, the valve assures the 
proper pressure and quantity of steam 
to keep the solvent vaporized. For only 
in this gaseous state—and under con- 
stant pressure—can the solvent reach 
all these hard-to-get-at places. 

TYPE “B” PRESSURE REGULATING VALVE 
Ready for highly intricate applications 
wherever accurate pressure control is 
vital. Single seated, spring loaded direct 
operating diaphragm valve. Designed for 
use with water, steam, air, oil, gasoline, 
refrigerants, and many other liquids, 
chemicals and gases. For Answers to 
Pressure Control Problems in Your 
Product, contact... 


A. W. CASH VALVE MFG. CORP. 
666 East Wabash Ave., Decatur, Ill. 
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New Books . 


continued 


cither tool steel or Inconel. Tests were 


made at sliding speeds of 30,000 fpm 
and ambient temperatures up to 
1350°F. The best alloys contained 
either tungsten boride (WB) or chro 
mium nitride (CrN) as the hard re 


| fractory metal. 


Mechanics—Part I: Statics 
and Part Il: Dynamics 


J L MERIAM. John Wiley & Sons Inc, 440 
Fourth Ave, New York 16. 6 x 9, 400 pp. $5 
each. 


Engineering analysis depends quite 
heavily on the principles of mechanics 
and, although these two texts have 
been designed for the basic mechanics 
courses in the normal engineering cur- 
riculum, they can serve usefully as 
reference sources on the engineer's 
bookshelf. 

The material is well sprinkled with 
problems of practical nature. After all, 
it is only when the principles of me- 
chanics are applied to practical prob 
lems involving real situations that 
the full significance of mechanics can 
be seen. There has been a trend in the 
treatment of mechanics to avoid real 
problems of a practical and interesting 
nature in favor of the ideal symbolic 
problems which are stripped of reality, 
practical value, and interest. Such 
presentation places in jcopardy onc 
of the most fundamental objectives 
of instruction in mechanics, namely, 
to develop ability in problem formu 
lation where the connection between 
actuality and symbolic representation 
is required. 

The most difficult and at the sam« 
time the most interesting phase of en 
ginecring design lies in the formula 
tion of problems. The problems in 
these texts give practical and interest 
ing situations that are not overly com 
plex and can enrich the experience 


and develop the ability of the reader 


Effect of Metals 


on Lubricants 


PB 151446 (WADC Technical Report 54-576) 
JOHN B CHRISTIAN, Materials Laboratory, 
Wright Air Development Center. Office of Tech 
nical Services, Dept of Commerce, Washington 
25, DC. 82 x 11, 23 pp. $1. 


This report shows the effects which 
an ester and a disiloxane have on vari- 
ous metals, and effects which the 
metals simultaneously have on the 
fluids at elevated temperature (550 F). 

(Continued on page 107) 


CUT 
RIVET 
ASSENBLY 
cosTs 


with Milford's 
Complete Line 7f 


AUTOMATIC 
RIVETERS 


Can be adapted to solve nearly every 
fastening and assembly problem. For 
the answers to assembly problems... 
get in touch with Milford first! 


4 


THE MILFORD RIVET 


& MACHINE CoO. 


MILFORD, CONNECTICUT . HATBORO, PENNA 
ELYRIA, OHIO + AURORA, ILL. *« NORWALK, CALIF 
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HIGHEST 
TORQUE 


per inch 
per dollar 


New F-M centrifugal clutch 





Need a low-cost, high-torque clutch that fits in a 
surprisingly small space? This automatic clutch 
produces up to 50 lb ft at 3600 rpm, fits most 
standard motors and small gasoline engines. Easily 


adapts to pulleys, sprockets, and gear or coupling Si li Sp g P bb 
drives. Heavy-duty shoes assure dependable, effi- } icone on e U er 
cient power transmission and long life. Simple flexible at temperatures — 100°F to 500°F 


design — nothing to adjust or go wrong! Available COHRiastic R- 10470 has 2 dense, uniform, non-absorbing closed 
; » ots cell structure, highly sui le for so sketing, vibration damp- 
in three standard types. ening, fairing strips, pads, cushions and other applications where 
resiliency at extreme temperatures is required. It may be bonded 
to metals, plastics, fabrics or silicone rubber. Possesses superior 
, . ° compression set resistance, excellent dielectric properties, immu- 
Write for technical bulletin. o nity to aging, ,, ozone and weather hardening. 5; Available from sfock 
Pad in 24” x 24” sheets —1/16” roug ”. Special sizes “an 
Fairbanks, Morse & Co. bd extruded shapes made to order. 

Magneto Division 


FREE SAMPLES and folder — write, phone or use inquiry service. 
Beloit, Wisconsin 


CHR PRODUCTS: COHRiastic Aircraft Products — seals, coated fabrics, and 
ducts; COHRiastic Silicone Rubber Products — moldings and extrusions, 
sheets and sponge; Temp-R-Tape — pressure sensitive, thermal curing Teflon 


, Ea AI RBAN KS- -MoRSE and silicone tapes; Allied Products — COHRlastic silicone cements and con- 
ductive gasketing. 
A name worth remembering when you want the BEST. CONNECTICUT HARD RUBBER 
MAGNETOS + REWIND ane. ELECTRIC STARTERS « WATER SYSTEMS + GENERATING 
. s 


bee SETS © PUMPS MOTORS «+ SCALES + DIESEL LOCOMOTIVES AND ENGINES Main Office: New Haven 9, Connecticut 
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IMPROVED Get the greatest benefit 


HYDRONIC 


REMOTE CONTROL 
SYSTEM 


from Product Engineering 


by having your own sub- 


* Completely Hydraulic scri ption . 


ent: Cmmmeate Each week you can then read the 


* 100% Responsive articles and advertisements at your 


FOR CONTROL OF ANY || convenience—and set up your own 
MECHANISM UP TO 100 FEET AWAY ° ° o gs 
The HYDRONIC System is a distinct advance in information file. Use subscription 
the remote control field. It offers all the advan- card in back of this issue or write 
tages and simplicity of a self-contained hydraulic direct to: 
system. Backlash, motion inaccuracies and instal- F 
lation difficulties inherent in mechanical linkages | 
or push-pulls are eliminated. The HYDRONIC | . . 
System is unaffected by wear and vibration. Circulation Manager 
Master and slave levers maintain perfect syn- 
chronization even under wide temperature : : 
changes through 114° arc with 500 in. Ibs. Product Engineering 


output in either direction. A simple adjustment 


permits instant relative positioning of levers. 23 rd Floor 


Write for complete information today. 


is THE fea 330 W. 42nd St. 
ED jinn gy New York 36, N.Y. 


12685 Arnold - Detroit 39, Mich 
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| 
ANGLgear 


solves 





Simplified drawing, based on photo, shows ANGL- 
gear installation on Cleveland Punch and Shear 
Works Co. power press. Compact, universal-mount- 
ing ANGLgears provide safe, positive 90° drive 
for press limit-control switches 


Cleveland Punch and Shear 
Works Co. engineers selected 
ANGLgears to actuate limit 
switches on Cleveland punch 
presses for these reasons: 
First, it was essential to have 
direct-connected, lagfree con- 
trol of press stroke to elimi- 
nate any chance of over-runs 
and consequent injury to oper- 
ators and expensive dies. Sec- 
ond, the necessary right-angle 
drives had to be extremely com- 
pact, easy to install, and vir- 
tually maintenance-free. 
ANGLgear met these specifica- 
tions and Cleveland has con- 
tinued to purchase the unit. 
If you have a 90° power take- 
off problem, investigate ANGL- 
gear. Completely enclosed, per- 
manently lubricated ANGL gears 
are available from stock in 4%, 
1, 2% and 5 hp 

ratings, with 2 

or 3-way shaft- 

ing, and 1:1 or 

2:1 gearing. 


See our literature in Sweet's product 
design file; then contact your local 
distributor or write direct 


Engineered Equipment for Aircraft and Industry 
AIRBORNE ACCESSORIES | 
CORPORATION 
HILLSIDE 5, NEW JERSEY 
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New Books continued 
It can be generally stated that MLO 
8200 (a silicone compound) and metals 
used in the tests were compatible at 
550 F. Only bronze, copper, and mag- 
nesium showed evidence of having 
been attacked by the fluid. Only alu 
minum and _ brass ExCessive 
evaporation. Only in the presence of 
aluminum was there an 
high acid number. 

MLO 57-565 (an ester) proved in 
compatible with all metals used in the 
studies. One-third of the metals evalu 
ated were etched, pitted, or completely 
consumed, Change in neutralization 
number was excessive in the presence 
of each metal. However, the change 
was as great or greater in the sample 
in which no metals were present. 

Evaporation was high with two- 
thirds of the metal specimens. 


caused 


extremely 


here 
were marked changes in all viscosities, 
the changes ranging from 
to 107.97%. 


~eK-¢ 


22 
+33./5% 


Digital Computer Primer 


E M McCORMICK. McGraw-Hill Book Co, Inc, 
330 W 42nd St, New York 36. 6% x 91%, 215 
pp. $7.50. 

How does a computer work; what 
can it do; how is it put to work solv 
ing engineering, mathematical o1 
accounting problems? Here is an easy 
to-understand introduction to com 
puter fundamentals—you don’t have 
to be an electrical engineer or mathie 
matician to follow it. Beginning with 
elementary and numbering 
systems, it discusses in turn: control, 


coding 


arithmetic and logic units, storage, in 


put-output, accuracy and program 
ming. There is a bibliography at the 
end of each chapter and an appendix 
detailing the mathematics of logic at 


the end of the book. 


Other Books of Interest 


American Standard Requirements 
for Instrument Precision Ball Bear- 
ings. 

B3.10-1959. American Standards Associations, 
70 E 45 St, New York 17. 8/2 x 11, 11 pp 


Modern Slide Rule — A New and 
Easy Method for Its Use. 

Stefan Rudolf. William-Frederick Press, 391 
E 149 St, New York 55. 8/2 x 11, 69 pp, $5 


Reference Data and Arrangement 

of Periodicals. 

Z39.1-1943. American Standards Assn, 

45 St, New York 17. Booklet, 8/2 x 11 
(Continued on page 109) 
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PALMETTO G-T RINGS are resilient packing 
seals molded from a variety of natural or syn- 
thetic rubber compounds into T cross-sections, 
with two split non-extrusion backup rings on 
each side. They ore used in hydraulic or 
pneumatic operations as rod or piston seals, 
in single or double acting systems; for all ap- 
plications where there is reciprocating motion, 
with either constant or impulsed pressure; and 
as static seals, under constant or impulsed 
pressure. 

PALMETTO G-T RINGS effectively seal, with- 
ovt extrusion, at temperatures from minus 
7OF up to 600F, and at pressures as high as 
10,000 p.s.i. They will not wedge into clear- 
ances, pinch-off under motion or pressure, or 
twist in place. Absolutely resistant to destruc- 
tive deformation, they permit the use (within 
reasonable limits) of greater clearances be- 
tween the surfaces being sealed 

PALMETTO G-T RINGS are manufactured to 
fit standard size bores ond rods, and are 
available in a wide selection of compounds 
compatible with all types of fluids in a brood 
temperature range. Special G-T Ring sizes 
con be made, on order, to meet any design 
requirement. Several kinds of non-extrusion 
bockup ring materials are also available 
G-T Ring compound 160A complies with Military 
Specification 


MIL-R-003065 Grode SB 715 BE,Z 


FREE ILLUSTRATED BOOKLET 

Just published, this useful litera _ 
ture is complete with product de 

scriptions, technical dota, specifi id 
cations, ond suggested uses of ee 
PALMETTO G.-T RINGS for the de 1d 
sign engineer Write for your a 
copy of Booklet GTR-759 today 


e, Tweed & Co. manufactures a com 
ne of Palmetto Pockings to 
meet every sealing requirement er 
compossing every design need 
PALMETTO 
PYRAMID 
PALMETTO U-RING 
PALMETTO kuUP 


PALMETTO 
FLANGE 


PALMETTO O-RING 
SELF-LUBRICATING 
PACKINGS 
SHEET-PACKINGS 
NON-LUBRICATED 
PACKINGS 


Whotever your sealing problem, Palmetto 
engineers w give you personalized de 
sign service ond work with you te eng 

neer the specific 


process of product requires 


as 
inte every 


Wates, PAL 


type of packing 


PA. 


performance 
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EMPLOYMENT OPPORTUNITIES 








EXPERIMENTAL MACHINE DESIGN 
ENGINEERING MECHANICS AND ANALYSIS 
HEAT TRANSFER, PROCESS ENGINEERING 
METAL CONVERTING TOOL AND EQUIPMENT DESIGN 
PLASTIC CONVERTING TOOL AND EQUIPMENT DESIGN 
MATHEMATICS, STATISTICS, COMPUTER PROGRAMMING | | 





Outstanding and Challenging Opportunities at all Levels of Experience for the 
Properly Qualified Engineer or Scientist in the Above Fields of Specialties. 





The Central Research and Engineering Division is now recruiting to fill 
several newly created positions in its Engineering Department. All these 
positions involve projects in long range research, engineering, and devel- 

opment of radically new methods and materials to insure a leading 

position for the company’s products of metal, glass, plastic, and paper 

in the fields of rigid and flexible packaging. 





The qualifications for these positions include a minimum of a Bachelor 
of Science degree in Engineering, Physics, or Mathematics; adequate 


industrial experience; and a record of aggressive pursuit of research « 
and development objectives. Advanced degrees are required in some of 

the open positions and desirable for all of them. Persons with advanced 

degrees will be given preference. 


Staff members are encouraged to promote their professional stature by 
active participation in their professional society at the local and nationa) 
level. Research facilities of the Company’s new Chicago laboratories are 


believed second to none, and are located so as to allow staff members 
to live in some of the finest western and southern suburbs of the city. 
Salary and other benefits meet the highest industrial standards. 

Please write, giving a brief resume of qualifications, to 


Director of Research - Engineering 
Central Research and Engineering Division 


CONTINENTAL CAN COMPANY CARDS 
7622 So. Racine Ave., Chicago 20, Illinois 


° 
Chicago area controls manufacturer requires al IS 
two engineers for attractive 


openings in 
modern plant in pages es 
Production Engineer will analyze present proc OU roblem? 
esses including machine and assembly opera ° 


tions, develop cost reduction programs, evalu 











ate use of special equipment, and develop 
design and process modifications in conjunc 
tion with R & D group. Must have extensive 
knowledge of industrial processes, materials, 
methods and equipment. Should have 2-4 9 9 

« > 7 > 
years of college plus 10-15 years related ex staff ? _— = employ ment’... or: 


Competent men for your 


perience . 


or are you looking for—or 


Senior Electrical Design Engineer for R & D 


esge 
will serve as design consultant for develop offering a business oppor- additional product 


ment and evaluation programs. Will assist in 
establishment, programming, conduct of work 


ee ee - tunity of special interest to ° f i0 

and evaluation of all electrical problems an 3s 1] rmati | 
ill b i . i in- . . . ‘ 

oe SS Sees Sir Sea Gat wate readers of this publication? into 

taining electrical aspects of Company's engi 

neering position and capabilities. B.S.-E.E. plus Y s | ° ° 

graduate or specialized courses and 10-15 ou can get their attention 


years related experience required > 
—at small cost—through an copies of catalogs 
Excellent suburban location. Company bene 
fits include hospitalization and insurance pro advertisement in the Employ- . 
grams, pensions and profit-sharing ; & hulletins 


ment Section of Propuct EN- 
THE DOLE VALVE CO. 
Personnel Department 


6201 Oakton St., Morton Grove, Ill. 


GIN EERING. 
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New Books continued 


Power Plant Theory and Design. 
Philip J. Potter. Ronald Press Co, 15 E 26 
St, New York 10. 614 x 914, 710 pp, $10.50. 


Nimonic Alloys. 

W Betteridge. St. Martin's Press Inc, 103 Park 

Ave, New York 17. 6 x 91/4, 332 pp, $15. 
The composition, properties, required heat 

treatment, hot- and cold-working procedures 

and applications of this series of nickel-base 

high temperature alloys is discussed. 


High Altitude and Satellite Rockets. 
Philosophical Library Inc, 15 E 40 St, New 
York 16. 8% x 11%, 136 pp, $15. 

A symposium sponsored by Royal Aeronauti- 
cal Society in England, July 1957. 


Index of ASTM Standards — as of 
Dec 1958. 

American Society for Testing Materials, 1916 
Race St, Philadelphia 3. 6 x 9, 209 pp, $1 


Basic Mechanical Drawing. 

H E Welch. McGraw-Hill Book Co, 330 W 42 

St, New York 36. 6/2 x 10, 406 pp, $5.25. 
This is a book for the beginning student in 

mechanical drawing 


Proceedings of National Electronics 
Conference of 1958. 

National Electronics Conference, 228 N La- 
Salle St, Chicago 1. 6% x 91%, 1074 pp, 
$7.50. 


Receiving Tube Manual—Technical 
Series RC-19. 
RCA, Harrison, NJ. 5% x 84, 384 pp, 75¢ 


Dept of Defense Titanium Sheet 
Rolling Program — Status Report 
No. 4. 
H R Ogden. Defense Metals Information Cen- 
ter, Battelle Memorial Institute, Columbus 1, 
Ohio. 8/2 x 11, 84 pp. 

Summarizes progress made in 1958 


Friction and Wear of Refractory 
Compounds—Progress Report, Apex 
454. 
K P Zeman, L F Coffin, Jr. Office of Technical 
Services, Dept. of Commerce, Washington 25, 
DC. 8 x 11, 54 pp, $1.50. 

A report on friction and wear tests of min- 
eral, ceramic, ceramic-metal mixtures. 











“lll never forget the day we landed this 
job, Charlie, although, goodness knows, 
I've tried!” 
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STAKTUBE 
ROLL FILE 


All steel-encased cabinets 
with steel-rimmed tubes for 
easy-to-find, safe print stor- 
age. Complete with either 
36 (2¥%4"' 1D) or 9 (4%@"' ID) 
tubes, 5 lengths, 10 sizes. 
Files bolt together for stack- 
ing to any height. With 
locks if desired. 




















the line that’s engineered f 
lifetime quality service 


Stay with STACOR—all down the line files thru tables. You're 
investing in efficiency and economy when you specify STACOR Life 


time Quality equipment for all drafting room needs 


Write TODAY for New Complete Catalog 
STACOR EQUIPMENT CO 


Manufacturers of Quality Drafting and School Equipment 
291 Emmet St., Newark 5, N. J.—Bigelow 2-6600 
Warehouse Stocks in: Boston, Detroit, Hartford, Los Angeles 
Montreal, Philadelphic, Saint John, N. 8B San Francisco 

Toronto, Washington, D 


Cc 
Circle 109, Reader Service Card 





the 7 steps in 


PLATE CAM DESIGN 


Now available in booklet form, this 7-part article will 
guide you all the way from deciding cam shape to design- 
ing cam follower. Contributing to its speedy helpfulness 
are charts and equations developed with the aid of 
modern computers. 


Here you will find how to: 


Select profile curves and blend them 
Analyze pressure angles 

Decide best radius of curvature 
Evaluate dynamic loads in the system 
Calculate mass movements of inertia 
Design cam followers 

Simplify solution polynomial cam curves 


This 48-page booklet is priced at $1.00 per copy 
Write: Reader Service Department 


PRODUCT ENGINEERING 


330 West 42nd Street New York 36, N. Y. 
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After reading the advertisements 
classified below MORE DE 
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these products can be obtained b 

using the READER SERVICE 


os WAN YAY 5 an a ie 


Aluminum Alloys 
Axles 





A 








Balis 

Bars 
Metal 

Bearings 
Ball ‘ 37, 101, 
Needle 
SE sé occd ncn . 
Rolier....4th Cover, 14-15, 37, <4 


Silicone gasketing for high Mh ny 


temperature industrial oven. Belts, V : 42, 


Brakes 
Electric 
Pneumatic 

Bushings 





Chemical resistant tool for 
scraping bottom of the barrel. 


ores p) * 
4‘ ‘ / \ 
. # 3 
Fy , | 
af « A 
¢y ' 
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Cam Followers 

Castings 

Ceramics 

Chains 
Conveyor 

Clips 

Clutches 
Electrical 
Mechanical 


Pneumatic 
Connectors 
© Hose 
Tube 
| 
} ! 





A chemical and temp 
resistant bellows used in jet 
aircraft. 





Tip for pogo stick used by o 
faint-hearted fakir. 





Contacts & Contact Materials 
Controllers 
Controls 
Hydraulic 
Special Silicone winding for Pneumatic 
Conveyor Belts 
sh eam aatee Copper & Copper Alloys 
Couplings 
Hose 
Tube .. 
Cylinders 
Hydraulic 
Pneumatic 


Lest word in wrapping for a 
red-hot mummy. 





\ 


D 


Die Castings . 
Discs, Clutch & Brake 
Silicone gasket produced for Drafting 
the ovtomotive industry. Supplies 
Drives 
Right-Angle 
Variable Speed 3rd Cover, 


ceeoesesvseeoe eee ocoensnaeoceaneGsnesGCsevobseene 2009068686 8 EE 


Disguise for a half-masked re- 
frigerator-raider. 





Engine Components 
(Piston Rings, etc.) 
Engines : ° - 
Extrusions 
Metallic 


All-weather decoy for duck Heat-resistant Silicone extry- . 
hunters. sion used for oven gasket. F 


- Fabricated Plastics (see Plastics, 
8901-68 Fabricated) 

: : Fabrics .... wi 
Guessing games can be fun ... but not with rubber Fastening Methods 39. 
parts! Silicone rubber parts by Stalwart assure Feit oe ae elian-d ‘ 
you high strength, maximum stability and superior NEW! Send today 
dielectric qualities at temperatures ranging from for your copy of Fittings, Hose, Pipe & Tube. .31, 
— 160° to +600° F. And Stalwart is the only pro- the Stalwart catalog Plesiere Couplings........ a 
ducer of extruded and calendered Silicone sponge Purhieare, ‘Engrg. Dept. 
parts. Stalwart also accurately produces parts ' G 
from a complete range of natural and synthetic 7 
rubber compounds to meet individual operat- Gaskets 


: : : P . . Gear Motors (see also Motor 
ing requirements. Write for complete information. : Reducers) 


Gears 


166 Northfield Road H 
; Handles & Knobs , 
Bedford, Ohio Hard Surfacing .. 


% Manufacturing facilities in Heating Units 


RUBBER COMPANY Jasper, Georgia and Bedford, Ohio High Temperature Alloys 


Hose & Tubing.... 31, 





32-33, 
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In This Issue 


Instruments 
Mechanical 


Lamps, Indicator 
Lubricating Equipment 


M 


Metal, Bonded 
Moldings 
Plastics (see Plastic Parts) 
Powdered Metal (see Powdered 
Metal Parts) 
Rubber (see Rubber Parts) 
Motor Starters 12 
Motors, A-C 
Fractional 3rd Cover 
Integral 3rd Cover 
Sub-Fractional 86 
Motors, D-C 
Fractional 3rd Cover 
Integral 3rd Cover 


Packings 107 
Phosphor Bronze 103 
Plastic Parts 87, 102. 104 
Plastics 90-91 
Powdered Metal Parts. .8-9, 32-33, 38, 112 
Production Machines & Processes .89, 105 


Requlators 
Hydraulic 
Pneumatic 
Relays 
Reproduction Equipment 
Resins 
Rivets 
Rubber Parts 


Seals 2nd Cover, 13, 107 
heaves 92 
ilicone Rubber 97, 106, 110 

Silicones 17-18 

Specialty Fasteners (Pipe Hangers, 
Special Cold Headed Parts, etc.) 39 

Speed Increasers & Reducers 16, 114 

Springs 98 

Sprockets . 101 
Steo! 

Alloy ; .4th Cover 
Coated : secse Oe 
Switches ; , coccce an 


T 


Testing Machines & Equipment 
Thermostats ; ° _ ‘ 
Timers 
Tracing Paper 
Tubing 

Seamless 


Valves 
Air 
Hydraulic 
Solenoid 


Wear Materials 
Wheels 

Wire 

Wire Cloth 
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Hub assembly with integral pre- 
loadea duplex ball bearing, used 
in electronic missile system devel 
oped by Westinghouse Air Arm. 


“IN-BORN” BEARING 
IN HUB ASSEMBLY 


Gives Better Accuracy, 
Weight and Cost 


Important advantages can often be 
gained by “designing in” bearings as a 
part of the unit in which they operate. 
A case in point is this hub assembly, pro- 
duced and bearing-engineered by ITI. 


Here, the two outer raceways and one inner raceway 
are formed in the hub and shaft; and the second innet 
ring — made separate to permit assembly — is close to 
a zero-tolerance fit. Compared to the usual design 
(using separate bearings), this construction gives (1) 
higher and more uniform accuracy, through elimina 
tion of 6 radial tolerances; (2) less weight and greater 
compactness, by eliminating 3 rings; and (3) lower 
total cost. 


Other features include low running torque, labyrinth 
seals, high vibration resistance, and a dished hub held 
within .001” of the mathematically-specified contour. 


In comparable ways, you too can benefit through our 
ability to design and produce bearings having unusual 
compactness or configuration, heat resistance, corro- 
sion resistance, ultra precision, or other special proper- 
ties. Let’s talk it over. 

FREE BULLETIN AFB-2 tells about the factors 
involved in special bearing applications, describes 


our work in this field, and shows a wide variety 
of special bearings. Write for it! 


INDUSTRIAL TECTONICS, Inc. 


MANUFACTURERS OF PRECISION BALLS AND BEARINGS 


3667 JACKSON RD., ANN ARBOR, MICH. 


WESTERN DIVISION PLANT: COMPTON, CALIFORNIA 
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Bunting makes the 
“almost impossible” 


bearings 


The photograph shows a sintered bronze bearing used in an exceed- 
ingly popular home laundry drier. It offers several unusual features, 
some of which you may find useful in designs you are considering as 
sintered parts. In the first place because the splines on the O.D. of the 
bearing abut the back of the bearing flange, this is a part which would 
be almost impossible to produce by machining but can readily be 
produced by powder metallurgy. 

Second, the splines do not extend the full length of the bearing but 
the density of the splines must be the same as the remainder of the 
bearing. This requires intricate and unusual tooling and understand- 
ing of the problem which is one of the reasons why this manufacturer 
put his design in the hands of Bunting. 

For the unusual, as well as the usual, in bearings, bushings, bars and 


special parts of cast bronze, sintered metals or Alcoa aluminum, see 
Bunting first. 


BUNTING SALES ENGINEERS in the field and a fully staffed Product 
Engineering Department are at your command without cost or obligation 
for research or aiding in specification of bearings or parts made of cast 
bronze or sintered metals for special or unusual applications. 


». @the Ot Wile FOr Your COpy oF 


_“ 


Bunting's “Engineering Handbook on Powder Metallurgy” 
and Catalog No. 58 listing 2227 sizes of completely finished 
cast bronze and sintered oil-filled bronze bearings 
available from stock. 


The Bunting Brass and Bronze Company 
Toledo 1, Ohio EVergreen 2-3451 Branches in Principal Cities 


unting 


BEARINGS, BUSHINGS, BARS AND SPECIAL PARTS OF 
CAST BRONZE OR SINTERED METALS. ALCOA" ALUMINUM BARS 
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Morse Chain Co., A Borg-Warner a e L d 
Industr i 
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Mueller Brass Co. BY FE LTERS 
Makes An Ideal 


National Lock Co 


Parker-Hannifin Corp., Parker Seal 
Co., Div 34 13 


Parker Seal Co., Div. Parker- 

Hannifin Corp. ... , oor 2D 
Pittsburgh Screw & Bolt Corp....... 86 
Poly Industries, Turbo Products Div.. 94 


Porter Co., Inc., H. K., Riverside- 
Alloy Metal Div. ; 103 
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naranee Electric & Engineering 
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e * wearers 3rd Cover 
Republic Steel Corp. . 8-9 
Riverside-Alloy Metal Div., ¢ 
H. K. Porter Co., Inc... 103 ae Felt has controlled permea- 
Rockwood Sprinkler Co 80-81 Rix 
1 


Ross Operating Valve Co bility and particle retention 


efficiency which makes it ideal 
for filtration of air, gases and 
ay _—N A., Div., Scovill liquids. Wool felt is non-reac- 
Screw & Bolt Corp. of America ’ 71 tive to many chemical agents 
Security Plastics, inc j 
Speed Selector, inc. and can be made chemically 
Stacor Equipment Co . 
Stalwart Rubber Co , neviral. 4 
Stewart Warner Corp., Felt can be fabricated into a 
Alemite Div. . : : 
wide variety of shapes for use 
in industrial air filtration, air 
Tinieon Roller Bearing Co 4th Cover . " conditioning, and for processing 
a a - ; . chemicals, paints, film dope and 
Tomkins-Johnson Co. 41 , 





nutrient broths. Also ideal for 
use in particle retention for 


U. S. Rubber Co., Mechanical radioactivity monitoring. 
Goods Div. : 
U. S. Rubber Co., Textile Div 


Warner Electric Brake & Clutch Co 104 
Wichita Clutch Co., Inc 29 
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Atlanta 3 W. O. Crank, 1301 Rhode 
Haverty Bidg., Jackson 3-695! 

Boston 16 M. A. Williamson, Jr 
Park Square Bidg., Hubbard 2-7160 

Chicago 11 Mid-Western Adv. Sale 
Manager, A. E Meanor; R. W Bruley 
L. Anderson, 520 N. Michigan Ave., Mo 


nace shu go CHECK THE FEATURES OF 


Cleveland 13 A. F. Tischer, 1164 


Illuminating Bidg., 55 Public Square, Su FELTERS’ FILTRON-FELTS 


perior 1-7000 


Dallas 1 R. T. Wood, 901 Vaughn * High flow rates * Withstands long immersion * Greater prod- 
Bldg., 1712 Commerce St., Riverside 7-511! 


D = uct recovery * Functions as gasket * Can be reused * Resists 
‘Wer, rt. egy = ty ee abrasion * Density can be controlled + Excellent filter cake 
Detroit 26 P. B paw ot 856 Penol build-up * Easy to shape, no raveling * Low cost 
scot Bldg., Woodward 2-1793 | 
los Angeles 17 . Robert Obenour, 1125 | Tt) il i is a i a hs 
West 6th St., Madison 6-9351 gest : 
New York 36... B. K. Adams, R. G. Wal 
lace, 500 Fifth Ave., Oxford 5-5959 
Philadelphia 3 D. G. Jones, K. S. Wil 
ladson, 6 Penn Center Plaza, Locust 8-4330 


Pittsburgh 22 C. F. Leveroni, 1111 Oliver 
Bldg., Express 1-1314 


tg BE Bide. Pond —_—" | = Ask for FELT from ee 


San Francisco 4 W. C. Woolston, 68 Post 


rae _— The F E LT rE e $c. 


CLASSIFLED ADVERTISING 


F. J. Eberle, Business Mgr 259 SOUTH STREET 
EMPLOYMENT OPPORTUNITIES BOSTON 11, MASSACHUSETTS 


Index to Advertisers begins on P 11: : 
Muntndts Badier honten. on P 100 Pioneer Producers of Felt and Synthetic Non-Woven Fabrics ,, 





Send for your FREE copy of the Felters Design 
Book. Technical data and ideas on how and 
where to get the most out of felt. 
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Based on performance, Morse Eberhardt-Denver Speed Reducers give you: 


MORE CAPACITY FOR YOUR MONEY 





COMPARE poweRgear WITH 
“STANDARD” RATING 


Fan-cooled poweRgear, 5 center 


—— HORSEPOWER 


INPUT 





=. ee | a eam 
1000 1200 1400 1600 1800 2000 
INPUT —— RPM 








These curves compare a 5 inch center distance poweRgear 
with a 5 inch center conventional non-fan cooled heavy 
duty unit. Because of its fan-cooled design and extra-heavy 
construction, a Morse E-D poweRgear Speed Reducer easily 
exceeds “standard” ratings ... delivers more horsepower 
per dollar! 


i 6S 


lt 5 
ae 


, 


seat 


yveayy) ie) oe 
, ” 


Fan and fin cooling, extra-heavy-duty construction 
let poweRgear® do more work in a given size; 
you save space and weight, often trim initial costs 


You get more than “rule-of-thumb” ratings call for, when you 
~~ stock Morse Eberhardt-Denver poweRgear Speed Reducers. 

ou pick and pay for the capacity you need .. . get it, as set 
realistically by exhaustive laboratory tests and critical on-the-job 
ratings. 


Fan-and-fin cooling holds operating temperature down, sends 
rated life up on a poweRgear reducer. Its universal design permits 
mounting in bottom, top or vertical positions and includes extra- 
heavy housing, shafts and bearings. Result: you can specify a 
smaller, lighter, more compact unit to do your job . . . get more 
capacity for every reducer dollar. 


There’s a Morse E-D poweRgear reducer for every job: fractional 
to 40 H.P.; ratios from 5:1 to 3600:1; center distances from 2” 
to 7”. Other Morse E-D speed reducers: conveyor drives; miter 
boxes; helical reducers; gear motors; worm and gear sets. 


FOR MORE FACTS, call your Morse distributor today (see the 
Yellow Pages under “‘Power Transmission.’’) Or write: Morse 
Chain Company, Dept. 4-89 Ithaca, N. Y. Export Sales: Borg- 
Warner Intl., Chicago 3, Ill. In Canada: Morse Chain of Canada, 
Ltd., Simcoe, Ont. 


~ A BORG- 
MORSE fi“ 


INDUSTRY 





*Trademark & 


ONLY MORSE OFFERS ALL 4: Chain and “Timing” Belt Drives; Speed Reducers, Couplings, Clutches 
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METALS AND ALLOYS 


NON-METALLIC MATERIALS, FINISHES 


R her Pr 


DON'T BE LOW MAN ON THE ROUTING LIST! | Paousénoy "secs 


wn pers al subscr ption to PRODUCT ENGINEERING 
r home. You are then sure that you won't miss a ; 
f your subscription you will have your copy 


ve to read and refer to for years t 


1 year—$5 U.S. only” 2 years—$8 
POWER TRANSMISSION 
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*Canada 
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Bill me 2 years—$12 








FASTENING AND JOINING 
1—Self-threading Nuts, 8 f 


y Name 





WEALTH OF VITAL INFORMATION .. . 


NEW COMPONENTS DESCRIBED IN THIS ISSUE 
GENERAL ENGINEERING FASTENING AND JOINING 


A 


r rding Accelerometer 303—Grounding-terminal Screw 
rmediate 316—Permanent Flexible Adhesive 


terme 


NON-METALLIC MATERIALS, FINISHES MOTORS, ENGINES AND CONTROLS 


ack ate sorenrcneueses Grememater HYDRAULIC, PNEUMATIC EQUIPMENT 
hor ‘ 313—Reversible Shunt Motor 


1—Packaged Converting System: 


POWER TRANSMISSION 


ter 
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ELECTRICAL, ELECTRONIC COMPONENTS 


300—Recycling Controller 
MECHANICAL PARTS 304 


snt_f 


Miniature Cam Switch 
Solenoid Operates at 1000 F 
Electronic Servo Amplifier 
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so quiet you can hear a pin drop 


Permawick is an oil packed, fiberous sub- 
stance that is more stable than grease, but 
more fluid than felt. 

Oil saturated Permawick is extruded into 
a large reservoir surrounding the sleeve bear- 
ing. Lubrication lasts for months with no 
dripping or oozing. Infrequent lubrication 
requires only a few drops of oil. 

Put this Reliance Silent A-c. Motor to 
work today, available 3/4 thru 15 hp. For 
more information contact your local Reliance 
Representative or write for Bulletin No. 
B-2512. 

Product of The Reliance Electric and Engi- 
neering Company, manufacturers of a-c. 
motors, Master Gearmotors, Reeves Drives, 
VxS Drives, Super “T’ D-c. Motors, gener- 
ators, controls and engineered drive systems. 
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ELECTRIC AND 
ENGINEERING CO. 


DEPT. 308A CLEVELAND 17, OHIO 
CANADIAN DIVISION: TORONTO, ONTARIO 
Sales Offices and Distributors in Principal Cities 
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CUP IS PINNED 
TO PREVENT 
ROTATION 
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POSITIVE 
LUBRICATION 


ALTERNATE DESIGNS 
FOR CUP PIN 


NOW! A double-row bearing 
for any floating position 


REDUCES WEAR AND POUNDING 
PROVIDES FOR POSITIVE LUBRICATION 


Now 


bearing—first of its kind developed 


you can get a new Timken* 
for floating bearing positions—that 
answers the problem of excessive wear 
from creeping and pounding in gear 
drives, spindles and many other appli- 
cations. It’s a pin-cup, double-row 
tapered roller bearing. Manufacturers 
can assemble and adjust gear drives, 
then merely set the pin. Result is a 
bearing that floats endwise but cannot 
turn in the housing. It greatly reduces 
wear, provides for continuous, posi- 


tive lubrication. This new Timken 


BETTER-NESS 


bearing gives you all these advantages 
for those applications where there is 
an inherent tendency for the cup to 
creep or turn in the housing. 

1) Positive lubrication because oil is 
fed continuously through the pin. 

2) Longer bearing life because bearing 
creep is eliminated. Related parts 
are better protected, too. 

This new pin-cup bearing results 
from Timken bearing research and 
development. Research to make ma- 
chines perform better at lower cost. 
And the combined, new $2% million 


engineering and research facilities of 


the Timken Company, unique in the 
industry, make progress like this pos- 


rolls on 
® 


sible. Make it yours when you use 
Timken bearings in the machines you 
build or buy. Another reason why 
“Timken” is your No. 1 bearing 
value. The Timken Roller Bearing 
Company, Canton 6, Ohio. Cable: 
“TIMROSCO”. Makers of Tapered 
Roller Bearings, Fine Alloy Steels 
and Removable Rock Bits. 


WHEN YOU BUY TIMKEN” BEARINGS YOU GET... 

1. Quality you can take for granted 

2. Service you can’t get anywhere else 

3. The best-known name in bearings 

4. The pace setter in lower bearing 
costs 


This symbol on a product means 
its bearings are the best 


tapered roller bearings 
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